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FOREWORD 

This report presents the results of the Air Force/McDonnell Douglas 
performance and flying qualities evaluation of the F-4E Vith the produc- 
tion retrofit two-position maneuverinc, slat kit.  These tests were con- 
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between 30 March and 25 May 1972, and at the Air Force Flight Test Center, 
Edwards AFB, California, between 31 May and 22 June 1972.  Testing was 
conducted under the authority of Headquarters Air Force Systems Command 
as directed by APFTC Project Directive 72-27 and ASD message R 081410Z 
March 1972. 

This report contains the test techniques, major results, conclusions 
and recommendations, substantiating data, and data reduction and analysis 
methods. Findings of the TAG evaluation will be published by TAC under 
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ABSTRACT 
This  report  presents  the  results  of the   limited performance  and 

flying qualities  evaluation of  the F-4E with  the production  retrofit 
two-position maneuvering slat kit.     The objective of  the testing was   to 
evaluate  the performance  and  flying qualities  of  the  F-4E aircraft 
equipped with  the  two-position  leading edge  slat  and to obtain data 
necessary  to  update   the F-4  Flight Manual.     The two-position slat   test 
results  show  an  increase in  turning  capability   in most of the  flight 
envelope compared with   that of   the basic F-4E,   and were  comparable  to 
those obtained with   the previous   fixed slat  configuration,  Agile  Eagle 
IV.     The normal   takeoff  rotation technique described   in the Flight 
Manual was   considered unsatisfactory   for slat-equipped aircraft.     The 
installation of  the  two-position wing   leading edge  slat has   degraded 
the maximum speed  capability  of  the F-4   aircraft slightly.     Cruise data 
obtained during  the  tests   show  a degradation   in  cruise performance  of 
approximately   four percent   for  the  retracted  slat  configuration  and 
seven percent  for  the extended slat.     Decreased static stability made 
precise  control  of  angle  of  attack   (AOA)   moderately   difficult  during 
landing approaches   at   19   units AOA.     Rudder  rolls  performed at high ADA 
showed  improved performance.     Lateral-directional   flying qualities   in 
the power approach   configuration were  generally  not   as  good as with   the 
unslatted F-4E,  but  were   satisfactory.     Tests   performed  to evaluate   the 
flying qualities with  simulated  failures   in one or more slat  actuators 
revealed minor,   acceptable   degradations   from  the   flying qualities   ob- 
served with   the  symmetric slat  condition. 

Ill 
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INTRODUCTION 
The objective of the testing was to evaluate the performance and 

flying qualities of the F-4E aircraft equipped with the two-position 
leadinq edge slat and to obtain data necessary to update the F-4 Flight 
Manual"   (reference 1).    Fifty-eight flights were flown accumulating 59.7 
flight hours,  including two qualitative  flights by TAG pilots. 

In 1969,  in an effort to improve the air combat maneuvering capa- 
bilities of the F-4 aircraft,  the McDonnell Douglas Corporation   (MDC) 
conducted a design and flight test program to investigate  increased lift 
potential using wing leading edge slats.     A USAF/USN/USMC  flight evalua- 
tion was  conducted in August 1969 on a YRF-4C equipped with   fixed  leading 
edge slats   (reference 2).    As  a result of the improved maneuvering cap- 
ability,  a movable slat system was proposed for production F-4E  aircraft 
which would consist of a hydraulically-actuated,  two-position mechanism 
designed to extend the slats when the angle of attack   (AOA)   reached some 
predetermined value. 

MDC  continued development,   corrected the deficiencies  noted in 
reference  2,  arid installed the refined slats on a production F-4E.     In 
April  1971, October 1971,  and again in December 1971,   further improved 
versions of the  fixed slat were evaluated by the USAF   (references   3,  4, 
and 5).     The optimum fixed slat design,  which resulted  from the above 
tests, was mechanized for the two-position configuration and installed 
on F-4E  USAF S/N  66-287A  (figures   1 through 6),  and an evaluation was 
conducted by MDC and the USAF.     This  report presents  the results  of 
those  tests. 

Table  I   is  a summary of  the basic configurations  flown  during the 
test program and referred to  in the text.    Table II  and figures  7,   8, 
and 9 present the test loadings  that were flown. 

The  test  airplane was  a production F-4E instrumented for performance 
and flying qualities  testing.     The  configuration of the airplane had not 
been altered except for the removal of production equipment not required 
in the  flight test program and installation of test instrumentation 
equipment in  its place.    The  radar was  replaced by  an  instrumentation 
package  designed and installed by MDC which contained a magnetic tape I 
airborne data recording system and other major components.     The  instru- - 
mentation package  can be seen  in  figure   10. > 

i ; 
A test noseboom was  also installed with a pitot-static head  for 

the measurement of airspeed and altitude,  and vanes  to  facilitate  the 
measurement of  angle of attack,   angle of  sideslip,   and  flightpath ' 
acceleration.     The noseboom can be seen  in figure  11. 

The  test aircraft required no  flight restrictions  other than normal 
Flight Manual  limits, with  the exception of AOA and normal  acceleration • 
which were  32  units and 80 percent of Flight Manual  limits,   respectively. 
The normal  acceleration limit of  80 percent will be observed on all two- 
position slat equipped F-4  aircraft until the flight loads  testing is 
completed by MDC.    Normal two-position slat operation limits  are described 
in table  I. 

Uli r*Ur*nc*t to the Flight Manual in thit raport arc to T.O. 1F-4C-1 (Combined Flight Manual USAF Sari«« F-4C, 
F-4D, and F-4E Aircraft), dated 15 Augutt 1971, Change 2, 15 December 1971. 



. I

Fiiari 1 Slat Cuficaratiaa (Slats Ratractai)

Ficiirt 2 Slat Csaficuratiaa (Slats Extended)

J



Fiiart S Slat Caafitaratln RUtactH)

- • \

w.

Figari 4 Slat Ctaricvratita (Slats EittaitO

y
i.



r“ :xri

r

♦ y~ OUTER WING SL

“T"

Figure 5 Slat Configuration (Slat Actuator Linkage Housing)

Table I

AIRCRAFT CONFIGURATIONS

Configuration

(abbreviation) Th r us t Gear Flaps^ Slat Position

Takeoff (TO) MIL or MAX DOWN DOWN (30°) Extended

Cruise (CR) TLF UP UP Extended or Retracted^
Combat (CO) Augmented UP UP Extended or Retracted
Power Approach 'PA) TLF DOWN DOWN (30°) Extended

Landing (L) IDLE DOWN DOWN (30°) Extended

Notes : 
1
Trailing edge flaps on two-position slat-equipped aircraft are 30 degrees 
TED when in the DOWN position. No intermediate position is available.

■^In the cruise and combat configurations the slats may be extended or re­

tracted depending upon the AOA of the aircraft. The slats automatically 
extend when the AOA reaches 10 units and retract at 8 units. For a 
complete description of slat/flap control see the Description of the Two- 
Position Slat Installation section.

^Speed brakes are retracted unless specifically noted otherwise.

mi ■



F-4e  USAF   S/M UU-Z81A 
TLJO  POSmON UiKja  LEAOINGI  EOGiE   SLfTT   SCMEMOTIC 
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Figure S   Inboard and Outar NlRg Slat Machanitm Schamatlc 
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TABLE II
LOADING SUMMARY
F-4E USAF S/N 66-287A 
J79-GE-17 ENGINES

® d) ®®®®d)

Loading^
Engine Start 
Gross deight( .

Drag^
Index Stability F us e1aqe Station
No. Index No. 9 8 7 5 4 3 2 1

1 4S.27C 3.2 0 - - EWig Pod’ - - -
2 50.702 16,0 40.0 Sgt Fletcher 

370-gallon 
external fuel 
tank with 
pylon

EROS Pod Sgt Fletcher 
370-galion 
external fuel 
tank with 
pylon

3 52.333 41.6 129.0 Sgt Fletcher 
370-galion 
external fuel 
tank with 
pylon

MAU-12
pylon
TBR-9A
rack
2 eng>ty
LAU-10
rocket
launchers

EROS Pod KAtJ-12 pylon 
TER-9A rack 
2 ein>ty LAU- 
10 rocket 
launchers

Sgt Fletcher 
370-gallon 
external 
fuel tank 
with pylon

Notes; 
1Prefix "A* 
Suffix "a" 
S ffix "b" denotes AIM-7 inissiles mounted at stations 3 and 7.

leading edge elet in the retracted position. The drag lodes for the T-4E 
^ifp«paritLror?“s iep^;^' »°t available for the extended alat configuration at the tl-e of

The EROS Pod on station 4 is an AIM-7 shaped container housing an airborne antl-ooXUaion system.

Figure 7 Test Airplane Leadings (Leading 1; No External Stores)



Figure 8 Test Airplane Loadings (Loading 2; 2 3T0-Gallen External Tanks)

Figure 9 Test Airplane Loadings (Loading 3: 2 3T0-Gallan External Tanks, 2 MER's, 4 Empty LAU-lO’s)

1



Figure 10 Test Airplane Instrumentation Package

-AT,

Figure 11 Test Noseboom
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DESCRIPTION  OF  THE TWO-POSITIO 
SLAT INSTALLATION 

Flight  testing of  the  F-4  fixed  leading edge  slat has  shown  a sig- 
nificant improvement in aircraft maneuvering capability and handling 
characteristics  at high  angles of attack.     The   fixed   leading edge  slat 
was mechanized through  the  utility hydraulic syste.    to be either  fully 
extended or  retracted.     Production F-4 wing moldlinti were  altered  to 
contain the  inboard  slat  actuator  linkage  and  structure  necessary  for  slat 
actuation under high   loads.      (While  the  aircraft  is  maneuvering   at high 
normal  load  factors  and  transonic speeds,   the   slats   and associated  linkage 
will be  subject  to high  loads when  in  operation.)     The  slat  actuator   link- 
age  housing and  relative  slat positions  on  the   inboard and outer wing  can 
be  seen  in  figures   4,   5,  and  6. 

Rapid slat  actuation  is   required  to  coordinate  the slat extension 
and  retraction with  high  aircraft pitch  rates.     Through  sizing of hy- 
draulic lines  and  restrictors,  the slat actuation time is controlled to 
0.5 seconds  and 1.0  seconds  extension  for the outer wing and inboard 
wing,   respectively,   and  0.9   seconds   retraction   for  both.    These   times 
are  unaffected by wing  loads.    When not  in  the extended position,   the 
inboard slat  section  is  completely  retractable.    The outer wing slat 
section when retracted rotates slightly  aft and down to a low drag position 

The two-position wing  leading edge slats  are positioned automati- 
cally through  several  slat  actuation and control parameters,  or they 
can be controlled manually.     A slat position  indicator is  located on the 
lower left  front panel  in the cockpit.     Slat and  flap control  switches 
are shown in  figures   12  and  13 along with a resume of  slat actuation and 
control. 



F-4E  USAF S/N 68-287A 

FRONT COCKPIT 

Control Rirometers 
Angle of attack 
Cockpit slat override switch 
Cockpit flap/slat switch 
Airspeed switch 
Ground safety switches 

Angle of Attack Control - Slat Switch in NORM, Weight off MLG 
Slats extended at 10 units AOA 
Slats retracted at 8 units AOA 
Slats extend when flap/slat switch is positioned to OUT or OUT & DOWN 
Slats retract above 600 KCAS 

Manual Control - Slat Switch in SLATS OVERRIDE 
Slats remain retracted at any AOA or any flap selection 

Slat Control with Flap/Slat Wsitch in OUT or OUT & DOWN 
Slats extended unless landing g>>ar pin/flag installed, or 600 KIAS is exceeded, or slat override is selected 

Slat Control on Ground 
Power removed from flaps and slats when landing gear pin/flap installed in nosewheel well.  AOA signal 

deactivated with weight on wheels. 

Fi|ir« 12   LMilig Eig« Slat Ctntral Swltehts 

11 
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TEST AND EVALUATION 

TAKEOFF 

Tests were  conducted  to  determine  the takeoff  characteristics   and 
performance of the F-4E with  the two-position slat kit installed.     All 
performance  takeoffs were   recorded by Askania phototheodolite  cameras 
from brake   release through  a height of  approximately   200   feet.     Ambient 
temperature,  pressure,   and wind speed and direction were  simultaneously 
recorded  for  later data  analysis. 

Performance takeoffs were  performed in the takeoff  configuration 
(TO)   described in table   I,  with maximum afterburning thrust and loading 
1   (no external  stores).     Loading  1,  which has   an Eliminate  Range   Zero 
System   (EROS)   pod on  station  4,   is   referred to  in the  text  as  no external 
stores.     The pod is   an AIM-7  shape weighing approximately   200 pounds  and 
has   a drag index of  1.4,  both  of which  have negligible  effect on  the  air- 
craft.     With both engines   operating  at  approximately   80 percent,   brakes 
held,   and nose gear steering  engaged  to insure nose gear alignment,   the 
brakes were  released and both  throttles   advanced to  full  military  thrust. 
At  this  point engine  speed   (rpm),  exhaust gas   temperature,   and nozzle 
position were  checked and  the  throttles  advanced  full   forward to maximum 
afterburning thrust.     During  the takeoff  roll,   directional   control was 
maintained with nosewheel  steering until  the rudder became  effective  at 
approximately   70  KIAS. 

The   normal   takeoff  procedure  outlined  in  the  F-4E  Flight Manual 
indicates   that  sufficient  aft stick  should be  applied prior  to nosewheel 
liftoff  speed to  attain  the  desired  pitch   attitude.     As   the  nose  rises, 
pitch  attitude must be  controlled  to maintain  10  to  12  degrees  nose up 
for  takeoff.     This   technique was   considered unsatisfactory   for the  slat- 
equipped  F-4E:     early   and/or   rapid  aft  stick movement may   result   in over- 
rotation   and the stabilator  contacting  the  runway;   also,   slow  and/or 
delayed  aft  stick movement will  result  in increased  takeoff   ground  roll. 
The   technique determined  most  satisfactory  for  slat-equipped  F-4E  air- 
craft was   as   follows:     at   approximately   80  KIAS,   aft  stick  was   smoothly 
applied  to  attain  the  desired  10   to   12  degrees   pitch   attitude   just prior 
to  liftoff.     Normal   takeoff  procedures   for slat-equipped  F-4E   aircraft 
should be   changed  to   reflect   the  results  of  these  tests.     The Normal 
Takeoff  section of  the  Flight  Manual  pertaining  to  rotation   technique 
should  be  revised to  read  as   follows :       (R 1) ^ 

"Aft stick should be smoothly applied at approximately 80 
KIAS to attain 10 to 12 degrees pitch attitude just prior 
to  aircraft  fly-off." 

The   results  of  the  takeoff   tests   are presented  in  table   III   and 
figure   15.     These data were  not  corrected  for nonstandard  ambient condi- 
tions   and   the  comparisons  made with  the Flight Manual were   for the  test 
day   conditions. 

^ßoldfcici mmitrals preceded by on R correspond to the recommendation numbers tabulated in the 
Conclusions and Recommendations »ction of this report. 

12 



1 
Table III 

TAKEOFF  DISTANCE   COMPARISON 
F-4E  USAF S/N  66-287A 

J79-GE-17 Engines 
Takeoff Configuration 

Dry Concrete Runway 
Loading  1:     No External Stores 

Takeoff Gross Weight:     45,000   lb 

Flight 
No. 

Ambient 
Temperature 

(deg C) 

Headwind 
Component 

(kt) 

Distance to Liftoff      j 
(ft) 

Two-Position Slat 
Test Aircraft 

Flight Manual 
Data 

279 21 5 2,580 2,500 

280 31 1 2,850 2,500 

281 35 5 2,500 2,800 

282 26 12 2,575 2,450 

283 34 5 2,675 2,720 

LEVEL FLIGHT ACCELERATIONS 

Level  flight accelerations were  performed to determine  the speed 
schedules   that would  result  in  the maximum rate of  climb   and to  check 
the  Flight Manual   schedules   and   level  acceleration  data.     Data were  ob- 
tained at various   altitudes   in both maximum afterburning  and military 
thrust. 

Level   flight accelerations  were performed with   loading  1,   from near 
the  minimum flying  speed to  the  limit speed  for the  test data.     The 
technique  used was   to  stabilize  the  airplane  near the minimum  flying 
speed.     The  thrust setting was   advanced to military   thrust or maximum 
afterburning as  desired,   and  the  aircraft was   allowed  to  accelerate  at 
a constant  altitude  to  the maximum speed at  that  altitude  and thrust 
setting.     The results  of  the  level   acceleration tests   are  presented in 
figures   16  through   34.     A comparison of the Flight Manual   level  flight 
envelope,   the  flight envelope  established during F-4E  Category   II   test- 
ing   (reference  6),   and the   flight envelope  resulting  from the  installation 
of  the  two-position wing  leading edge  slat  is  presented in  figure   55. 
The  installation of the  two-position wing  leading edge  slat has   degraded 
the maximum speed capability  of  the  aircraft slightly.     The Flight Manual 
should be  revised to reflect   the  changes  in the  level  flight envelope 
for F-4E  aircraft equipped with  the  two-position slat.        (R 2) 

The  Flight Manual  climb  speed schedules   for maximum and military 
thrust  are  in good  agreement with  the maximum rate of  climb potential 
data presented in  figures   20  and  22.     It was   interesting  to note  that 
when the  aircraft was  in  a climb  near its  combat  ceiling,   the slats 
automatically extended when the AOA  reached  10  units   and the  rate of 
climb  increased rapidly by  an  additional  1,000   feet per minute. 

4. 
9 
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Test day and standard day excess thrust and rate of climb potential 
were determined as outlined in the Climb Potential Determination section, 
appendix I, and in reference 7.  Inflight thrust was obtained by use of 
a MDC computer program using established J79-GE-17 engine performance 
data. Test day thrust was determined by entering power lever position 
(military and maximum thrust only) , altitude. Mach number, and free air 
temperature for the test condition into the program.  Standardized thrust 
was obtained in the same manner except that standard altitude and free 
air temperature were used. Fuel flow data resulting from the level 
flight accelerations were not corrected for nonstandard test conditions. 

TURNING PERFORMANCE 

To evaluate the maneuvering capability of the test airplane, ac- 
celerating, decelerating, and thrust-limited turns were performed 
throughout the flight envelope of the aircraft in maximum afterburning 
thrust with loading 1 (no external stores). Accelerating turns were 
performed by banking the airplane into a turn at a constant normal load 
factor, at a speed where the excess thrust was positive and increasing, 
and allowing the airplane to accelerate to the thrust limit while hold- 
ing as constant an altitude as possible.  Decelerating turns were per- 
performed by banking the airplane into a turn at the completion of a 
level acceleration.  The airplane was then turned at a constant normal 
load factor and altitude, and allowed to decelerate to initial stall 
buffet.  Results of the accelerating and decelerating turns are presented 
in figures 36 through 49. 

Maximum afterburning thrust-limited turning performance tests were 
conducted at 10,000, 20,000 and 35,000 feet pressure altitude with load- 
ing 1.  At the test altitude an acceleration was performed to a selected 
Mach number.  The airplane was then banked into a turn at a constant 
altitude while sufficient normal load factor was attained to stabilize 
airspeed.  Approximately 360 degrees of turn were recorded during each 
stabilized turn.  Thrust-limited turning performance data were also 
obtained from accelerating turns by allowing the airplane to accelerate 
at the test condition to near the thrust limit.  These data were obtained 
at various eg positions from approximately 25 to 32 percent mean aero- 
dynamic chord (MAC) and were corrected to 32.9 percent as outlined in 
appendix I.  Thrust-limited turning performance data are presented in 
figure 50. 

The thrust-limited turning capability presented in the F-4E Flight 
Manual indicates a sustained load factor higher than was demonstrated 
during Category II testing.  These data were generated from thrust avail- 
able and the airplane drag polars.  Thrust-limited turning performance 
data obtained during the test program indicate a significant increase 
above the performance demonstrated during F-4E Category II testing 
(reference 6).  The F-4E Flight Manual for slat-eguipped aircraft should 
be- revised to indicate the sustained load factor capabilities demonstrated 
during this test program.  (R 3) 

Turning performance maneuvers were also used to obtain drag data 
by the technique outlined above.  While the aircraft decelerated or 
accelerated in the turn at a constant normal load factor, altitude, 
and thrust setting a range of lift and drag coefficients v/ere obtained. 
These parameters were calculated as outlined in the drag determination 
section of appendix I. Drag data are presented in figures 51 through 
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54, appendix I. These data were also corrected to a eg of 32.9 percent 
MAC.  Performance data to be obtained from these drag polars should be 
corrected to a more forward eg.  The eg should be approximately 28.5 
percent MAC, which would be representative of the clean airplane at com- 
bat weight (41,185 pounds).  (R 4) 

CRUISE PERFORMANCE 

Level flight tests were conducted to obtain the change in cruise 
performance resulting from the two-position slat installation in both 
the retracted and extended positions.  Data were obtained at various 
altitudes in loading 1. 

Cruise performance data were obtained from stabilized conditions of 
airspeed and fuel flow at a constant weight-presfiure ratio (airplane gross 
weight divided by the ratio of test atmospheric pressure to sea level 
standard day atmospheric pressure) .  A constant weight-pressure ratio 
(W/6a) was maintained by flying at successively higher altitudes to com- 
pensate for the decreasing gross weight due to fue] consumption.  All 
data were obtained in the cruise (CR) configuration. 

The results of the level flight tests are presented in figures 55 
through 59.  Comparisons of the test aircraft and corresponding data 
derived from F-4E Category II tests (reference 6) and the Flight Manual 
are presented in figure 55.  These data show a degradation in cruise 
performance of up to four percent for the retracted slat and seven per- 
cent for the extended slat.  The cruise performance section of the F-4 
Flight Manual should be revised to reflect the cruise performance ob- 
tained during this test.  (R 5) 

STATIC THRUST CALIBRATION 

A static thrust calibration was performed on 20 June 19 72 at the 
AFFTC static thrust facility to check the installed static thrust of the 
J79-GE-17 engines in the test aircraft. 

The gas generator data presented in figures 60 and 61 summarize 
the results of the static thrust calibration.  With both engines operating 
and with all systems on that are normally operating at takeoff, the 
thrust in maximum afterburning and military settings was 15,250 and 9,200 
pounds per engine, respectively. 

Engine speed and exhaust gas temperature operating schedules are 
presented in figures 62 through 65. 

FLYING    QUALITIES    TESTS 

TAKEOFF 

Takeoffs were performed with several combinations of external stores, 
gross weight, eg position, and military or maximum afterburning thrust. 
The normal takeoff configuration with slats extended and flaps down 30 
degrees was used for all takeoffs unless noted otherwise. 

Applying full aft stick deflection prior to reaching 80 KIAS re- 
sulted in nosewheel liftoff at speeds significantly lower than obtained 
with the basic F-4E.  The initial rotation rate was also increased. 
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Takeoff attitude could be attained at airspeeds that would allow liftoff 
at speeds too low for adequate lateral stability.  Several uncoirananded 
wing drops, similar to those reported in r^ferencö 4, occurred during 
the test program and were attributed to the low liftoff speeds and re- 
sulting inadequate lateral stability. 

The modified takeoff technique described in the Takeoff Performance 
section of this report eliminated the early liftoff problem.  Liftoff 
then occurred at a speed where lateral stability and controllability 
were adequate.  A slight, unobjectionable forward stick deflection was 
needed just after liftoff to arrest rotation rate.  Control forces with 
3 unit:? aircraft nose down (AND) trim were high, but not excessive dur- 
ing the ground run, and lightened at liftoff.  Trim changes resulting 
from retraction of the landing gear and flaps were minor. 

The external store loadings tested provided slower initial pitch 
rates during rotation.  One takeoff performed with store loading A2 
(right 370-gallon tank half full, left 370-gallon tank empty), required 
approximately one-half to two-thirds lateral 3tick deflection after lift- 
off to hold up the right wing. 

One takeoff was made with the slats initially retracted, then 
allowed to extend just after liftoff.  The resulting transients and 
trim changes were barely noticeable. 

TRIM CHANGES 

Trim changes resulting from actuation of the landing gear, speed 
brakes, flaps, and leading edge slats were evaluated.  In the normal 
gear-down speed range, extension and retraction of the landing gear pro- 
duced a negligible pitch trim change.  Flap extension caused a definite, 
easily controlled, nose down trim change comparable to that of the basic 
F-4E.  Speed brake actuation caused a moderate, easily controlled, nose 
up trim change (opposite in direction from that of the basic F-4E). 

Trim changes occurring with normal slat extension and retraction 
were insignificant.  The aircraft response to slat extension at 10 units 
AOA was a very slight nose down trim change.  Using manual slat control 
to extend the slats at AOA's other than the normal operating point did 
not produce any unsatisfactory characteristics.  Trim changes due to 
asymmetric slat extension are discussed in the Asymmetric Slat Conditions 
section of this report. 

MANEUVERING STABILITY 

Maneuvering stability was evaluated by performing constant Mach 
number windup turns over a wide range of trim Mach numbers at two alti- 
tudes.  All the data presented are for the aircraft with AIM-7 stores 
only (loadings la and lb).  The windup turns were performed by trimming 
the aircraft for level flight at the chosen altitude and Mach number 
then banking into a turn while increasing load factor.  Altitude was 
sacrificed to maintain constant Mach number. The throttles and longi- 
tudinal trim were not moved during the maneuvers.  Figures 66 through 
75 show the maneuver points determined from figures 76 through 85.  Fig- 
ures 86 through 99 show the stick force and stabilater position data 
obtained during the maneuvers.  The method used to determine the maneuver 
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points is described in appendix I.  Figures 100 through 111 show time 
histories of several of the windup turns performed. 

For subsonic speeds at 37,000 feet altitude, windup turns performed 
with an aft eg position showed low or negative stability for most of the 
range of normal force coefficient (C^) below 0.9.  The effect was most 
noticeable in the 13 to 16 degree noseboom angle of attack range (17 to 
20 units production indicator AOA).  At CN'S above approximately 0.9, 
a rapid increase in stick force per g and stabilabor position per C^j 
gradients was noted. This gradient increase was similar in nature to 
that reported in references 4 and 5, but reduced in effect.  The aircraft's 
pitch response and pitch rate capability at high C^'s were satisfactory, 
and the increased stick force and deflection needed to attain C^j's greater 
than 0.9 provided additional security against inadvertently exceeding safe 
AOA limits. 

The test aircraft was not fitted with a gunsight, but simulated air- 
to-ground and air-to-air tracking (with an unslatted F-4 target) showed 
that terminal tracking could be effectively accomplished up to 30 units 
AOA without excessive pilot workload. 

STATIC AND DYNAMIC LONGITUDINAL STABILITY 

Static longitudinal stability tests were performed at 10,000 and 
35,000 feet altitudes with basic store loadings 1 and 3.  The aircraft 
was trimmed for one-g level flight at a specified airspeed and altitude, 
then the airspeed was varied above and below the trim airspeed by per- 
forming a slow "push-pull" longitudinal control input.  Throttle posi- 
tion and longitudinal trim position were not disturbed from their trim 
settings.  Figures 112 and 113 show a summary of the data shown in figures 
114 through 128 for the cruise and combat configurations.  Power approach 
configuration data are shown in figures 129 and 130. 

The effects of eg position and external store loadings on the static 
stability of the aircraft were comparable in nature to those experienced 
with the basic F-4E.  Apparent and real stati^ stability in the CR and 
combat (CO) configurations were determined by taking the slopes of the 
stick force and stabilator position versus Cfj data at the trim C^  values. 
Store loading 1 (stability index number = 0) exhibited adequate stability, 
but the stability was significantly reduced by the effects of store 
loading 3 (stability index number = 129).  Power approach jonfiguration 
data for store loading 1 and a mid eg position indicate reduced stability 
in the 17 to 21 unit AOA range.  This low static margin was noticed as 
difficulty in holding 19 units AOA precisely during landing approaches. 

Dynamic longitudinal stability was evaluated by exciting the short- 
period oscillatory motion of the aircraft with a quick longitudinal con- 
trol doublet or impulse input.  After completing the control input, the 
pilot attempted to hold the stick steady in the neutral position.  The 
aircraft's oscillatory response was computer analyzed to provide the 
damping ratio and damped period data shown in figures 131 and 132. 
Figures 133 through 141 show time histories of several of the tests. 

As expected, stability augmentation system (SAS)-off oscillations 
had less damping than the SAS-on oscillations, and rearward eg movement 
reduced damping also.  The period of the oscillation increased with alti- 
tude and rearward eg movement.  Pilot-induced oscillations (PIO's) are 
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a potential problem at high speeds and low altitudes due to the  low SAS- 
off  damping,particularly with aft eg  locations.     No Flight Manual change 
is  required  for  the  slat-equipped aircraft,   since  there already  is  a NOTE 
describing  PIO susceptibility in the  Operating Limitations  section of  the 
current Flight Manual. 

TRANSONIC SPEED STABILITY 

Transonic speed stability was evaluated by  trimming  for level  flight 
at approximately  0.85 Mach, then  increasing  the  thrust to maximum after- 
burner and  accelerating  to approximately  1.2 Mach.     After terminating  the 
acceleration run,   the  aircraft was  retrimmed  for  level flight,   and the 
throttles were  retarded  to IDLE.     During both  the  accelerating  and de- 
celerating  runs,   the pilot attempted to hold altitude constant by  longi- 
tudinal control   inputs.     Figure   142   shows   the  data obtained during  the 
level  acceleration  and deceleration.     Figure   143  shows  the  transonic 
characteristics  during high-g decelerating  turns with maximum afterburn- 
ing  thrust.     Figures   144  and 145  show  time histories of the  level  trans- 
onic acceleration and deceleration. 

Stabilator  and stick  force  variations  with Mach number were  similar 
to those of  the basic F-4E during  the  one-g  acceleration/deceleration 
maneuvers.     During  the  high-g decelerating  turns,   it was noted  that  the 
transonic   "dig-in"  characteristics of  the  test aircraft were much   less 
severe  than  the basic F-4E,s. 

ROLL PERFORMANCE 

Aileron  and  rudder  rolls were performed  at  10,000 and  35,000  feet 
altitude over a wide  range of speeds.     The  maneuvers were   initiated with 
abrupt aileron or  rudder  inputs  from a level   flight attitude or a sta- 
bilized high-g  turn.     The  SAS was  on   for all   tests. 

Figure   146   shows  roll data  for  the CR  and CO configurations  at 
10,000  feet  altitude.     Comparable data  for  the basic F-4E were  not  avail- 
able,  but  comments   from both contractor and  USAF pilots  indicated that 
the high-AOA aileron  rolling capability was   slightly  i.,'.pToved over  that  of 
the basic F-4E,  while   low AOA aileron  roll  performance was   inchanged.     Fig- 
ures   149  and  150   show  time histories  of typical   rolls  performed at  this 
altitude. 

Roll  capability at   35,000   feet  is  shown  in  figure  147  for  the  CR 
and CO configurations.     Aileron  roll  performance  at high AOA's  was  slightly 
improved,  while  at  low and mid AOA's   (below  20   units)   aileron  roll per- 
formance was  approximately the  same  as   that  of  the  unslatted F-4E.     Rudder 
rolls  performed  at high AOA's  showed   improved performance,  but  it was 
noted that  rudder  rolling performance  decreased  rapidly at  lower AOA's. 
The  variation of  rudder  rolling performance with  angle of attack was  much 
more  noticeable   than with  the  unslatted F-4E.     Figures   151  through  153  show 
typical roll  time histories at  this   altitude. 

Low speed roll  capability  in  the  power  approach  configuratioi.   is 
shown   in figure   148.     The  roll helix angle was  determined by  the  method 
described  in appendix  I.     As was  noted with  the CR and CO configuration 
roll  tests,   low AOA aileron roll performance was  approximately  the same 
as  the unslatted aircraft's, while at higher AOA's  the aileron roll per- 
formance was  slightly  improved.     The   improvement over the basic F-4E of 
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aileron roll performance was more noticeable in the CR and CO configura- 
tion tests than in the power approach (PA) configuration rolls.  Rudder 
roll performance depended strongly on AOA:  rolls at high AOA showed 
slightly increased performance; while rolls at lower ^OA's did not show 
any increase in performance. Coordinated use of both aileron and rudder 
inputs gave the most favorable roll response at high AOA's.  Figures 154 
through 156 show typical PA configuration roll time histories. 

STATIC DIRECTIONAL STABILITY 

Static directional stability was evaluated by performing sideslips 
in the PA and CR configurations at several trim speeds at 10,000 feet 
altitude.  The maneuvers were performed by slowly applying rudder pedal 
force while using lateral stick inputs to maintain a constant heading. 
Figures 15 7 through 162 show the control and attitude parameters of the 
aircraft plotted against sideslip angle.  Static directional stability was 
satisfactory throughout the envelope tested, but the increased dihedral 
effect of the test aircraft was noticeable.  Sideslips in the PA configura- 
tion caused increased difficulty in controlling AOA.  A sideslip attempted 
while trimmed at 24 units AOA (production indicator) could not be stabilized 
in bank angle or AOA at sideslip angles greater than approximately +2 
degrees. 

POWER APPROACH CONFIGURATION EVALUATION 

Power approach flying qualities were evaluated with landing gear 
and flaps down and slats extended.  In addition, landing approaches were 
flown with several combinations of simulated s]at and flap malfunctions. 
These approaches are discussed in the Asymmetric Slat Conditions section 
of this report. 

Longitudinal flying qualities were satisfactory but were adversely 
affected by low static stability in the 17 to 20 units AOA range.  This 
region of reduced stability made precise control of AOA moderately diffi- 
cult during landing approaches at 19 units AOA.  This difficulty would 
have been greater without the 16-pound longitudinal control feel system 
overbalance modification which had been installed in the test aircraft 
before the testing began.  Terminating the approach with a flare to 20 to 
21 units AOA was easily accomplished and resulted in reduced sink rates 
at touchdown. 

Lateral-directional flying qualities in the PA configuration were 
generally not as good as those experienced with unslatted F-4E,s, but 
were still termed satisfactory.  Lateral control was adequate at 19 units 
AOA with either aileron or rudder inputs.  Due to the increased dihedral 
effect of the slat-extended configuration, the test aircraft was more sus- 
ceptible to roll disturbances caused by gusty crosswinds.  This suscepti- 
bility to gust upsets was especially noticed just before touchdown where 
lateral control effectiveness was reduced by ground effect. 

Figure 16 3 shows the approach speed data gathered during the tests. 
Approach speed with slats and flaps extended was approximately 7 knots 
higher than experienced with the unslatted aircraft.  Although no landing 
data are included in this report, the following observations were made for 
the slat-equipped F-4E: 

1.  The aircraft had increased residual thrust during landing roll due 
to the lack of a BLC installation. 
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2.  Approach speeds were higher and drag was reduced due to the lower 
maximum flap deflection. 

These changes all tended to increase the stopping distance during land- 
ings. Landing performance tests should be conducted to insure that 
accurate data are presented in the Flight Manual for the slat-equipped 
F-4E aircraft.  (R 6) 

STALL APPROACH CHARACTERISTICS AND AURAL TONE STALL WARNING SYSTEM 

Stall approach characteristics were evaluated with several combina- 
tions of aircraft configuration, external stores, load factors, and slat 
conditions.  Figure 164 shows a summary of the results, and figures 16 5 
through 169 show time histories of several of the tests.  The buffet onset 
data shown in figure 16 4 are incomplete because pilot comments noting 
buffet were not available for all the stall approaches flown.  The wing 
rock onset data shown were obtained from the time histories of th«? 
maneuvers. 

The aerodynamic stall warning characteristics of the test aircraft 
were generally better than those of the previously-evaluated slat configura- 
tions (references 2, 3, 4, and 5).  Stall warning from wing rock or yaw 
oscillations, which occurred at 25 to 27 units AOA usually, was considered 
unreliable due to the non-repeatability of the characteristics.  If the 
24- to 27-unit AOA range was traversed at a moderately high pitch rate, 
it was possible to increase AOA to 32 units without any wing rock or direc- 
tional instability.  Buffet was of limited usefulness as a stall warning 
because of the large range between buffet onset AOA's and actual stall/ 
loss of control AOA.  The buffet levels were of lower intensity at all 
AOA's than those of the basic F-4E, and were mild enough not to mask the 
other aerodynamic stall warnings.  The increase in stick force and position 
gradients at high C^'s, as discussed in the Maneuvering Stability section 
of this report, acted as an effective deterrent to exceeding safe AOA limits 

The aural tone stall warning system was scheduled by angle of attack 
as shown in figure 170.  Because of the increased angle of attack capa- 
bility of the slat-equipped aircraft, and the slightly improved aerodynamic 
stall warning, artificial stall warning was less critical than in the basic 
F-4E.  The aural tone high schedule (figure 170) was defined from pilot 
comments obtained from previous slat tests.  When considering the most 
favorable qualitative combination of turning performance and high angle 
of attack flying qualities, the 23- to 25-unit AOA range was considered 
the maximum maneuvering angle of attack.  However, it should be noted 
that load factor limits of the aircraft can be attained at decreased 
AOA's in the low altitude regions of the flight envelo'.je.  In addition, 
thrust-limited turning capabilities of the aircraft w re not considered 
in determining this maximum maneuvering AOA.  Tlie auial tone ^/stem, as 
presently scheduled, is effective as both a stall warning device and a 
maneuvering capability indicator. 

ASYMMETRIC SLAT CONDITIONS 

General 

Several test flights were utilized to fully evaluate flying qualities 
with simulated failures in one or more slat actuators.  All the flights 

20 



were flown with no external stores except the EROS pod (loading 1) . The 
slat asyipmetry referred to in the following sections is defined as both 
slats on one wing retracted and both slats on the opposite wing extended. 

Trim Changes 

Longitudinal trim changes accompanying asymmetric slat actuation 
were similar to those noted for normal symmetric slat extension.  The 
trim change was barely perceptible both at one g and at elevated load 
factors.  The asynimetric actuation was noted mainly as a tendency to roll 
into the wing with retracted slats.  Little yaw resulted from asymmetric 
actuation at 10 units AOA. 

High AOA Characteristics 

The  rolling  tendency of  the  asymmetric  slat configuration  increased 
with  angle  of  attack.     Lateral  control  requirements  as   a  function  of  angle 
of  attack  are   shown   in  figure   171.     At  approximately   19   units  AOA   (pro- 
duction  indicator) ,   full  lateral  stick  deflection  toward  the  wing with 
extended  slats  was   required  to  control  bank   angle.     Above   19   to  20  units 
AOA,   rudder  inputs were helpful  in controlling  the  increasing  rolling 
tendency. 

Light buffet onset was  noted  at  the slat extension AOA during asym- 
metric  actuation  at one g.     Moderate buffet was  noted at  18 to  19  units 
AOA during one-g stall   approaches.     Wing  rock   and yaw  oscillations  did 
not occur  consistently,  but did sometimes  begin in the AOA range   of   23  to 
26  units. 

Windup  turns were performed at  35,000   feet with the asymmetric slat 
extension.     The  general  characteristics   and  lateral  control   requirements 
were  similar  to  the  one-g  characteristics,   except   for  the  roll-off  start- 
ing at  20  to  21  units AOA being  more  abrupt  and not  controllable  with 
rudder  inputs.     The  maneuvers  were  terminated when  the  roll-off  started. 
Moderate  buffet  onset was  at   16   to   17  units  AOA.     Dig-in  characteristics 
during  high-g  transonic decelerations  were   less  severe   than  those  experi- 
enced with  the  basic  F-4E  and  comparable   to   the  symmetric  slat   condition 
characteristics. 

Power Approach Configuration 

A  19-unit AOA  approach was   flown with   the  asymmetric slat   condition 
and gear  and   flaps   down.     Longitudinal   controllability was   similar  to  that 
noted during  normal  symmetric slat  approaches   in that holding  19   units 
AOA precisely was  moderately   difficult.     Lateral-directional   controlla- 
bility was  sufficient  at 19   units AOA.     Approach  speed with   the   asymmetric 
slats was  4   to  5 knots  higher than  the normal  symmetric slat  approach speed. 

One   19-unit  approach was   flown with gear and  flaps  down  and  all  slats 
retracted.     Buffet  intensity was  noticeably  higher,  but  angle  of   attack 
control was   easier  than with the  slats  extended.     Lateral  and  longitudinal 
controllability was   sufficient  throughout the  approach.     Approach  speed 
at  19   units  AOA was   approximately  the  same  as with extended slats. 

Two approaches  were  flown with  normal  slat extension and retracted 
flaps.     Pilot   comments  indicate  increased workload and difficulty  in con- 
trolling  sink   rate.     Approach speed was   increased by  15  to  20  knots. 
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One  approach  at  19  units AOA was  flown with both  slats  and flaps 
retracted.     Lateral   controllability was poor;   the  ailerons were not effec- 
tive,  and rudder inputs were  necessary  for adequate  roll  response.     Approach 
speed was  approximately  20  knots above  the normal slats  out,   flaps  down 
speed. 

Table  IV summarizes  the results of  the different slat/flap combina- 
tions tested.    This  information should be included in the Flight Manual 
for slat-equipped aircraft.      (R 7) 

ANGLE OF ATTACK INDICATIONS 

An inflight,  out-of-ground-effect  calibration of   the production 
angle of  attack  indicator versus  noseboom angle of attack  is shown  in 
figure  172.     The  shift  in  calibration between  the PA and CR configurations 
is  similar to  that of  the basic F-4E,   and is  attributed  to the  airflow 
disturbance  caused by  the nose  landing gear door when  the gear is extended. 
Slat position  appeared to have no effect on the calibration. 

Table IV 

ASYMMETRIC  SLAT  TEST  SUMMARY 

Slat Position 
Flap 

Position 

Approximate 
Change  in     , 

Approach Speed Comments 

Right -  retracted 
Left - extended 

30°   down +4 to  5 kt Lateral  control  adequate. 

Retracted 30°   down None Buffet   intensity  hiqher, 
AOA  control  easier. 

Extended Retracted +15  to  20  kt Sink   rate hard  to  control. 

Retracted Retracted +20 kt Poor  lateral   controllability. 

Notes : 

Increase in approach speed above a normal flaps down (30 degrees), 
slat extended approach at 19.2 units AOA. 

o 
All approaches were flown at 19 units ADA. 

22 



CONCLUSIONS AND 
RECOMMENDATIONS 

The two-position slat test results  show an increase in turning capa- 
bility in the  subsonic portion of the  flight envelope  compared with that 
of the basic F-4E,  and were comparable to those obtained with the pre- 
vious  fixed slat  configuration, Agile Eagle  IV.    Flying qualities  of the 
slatted F-4E were basically  comparable to those of the unslatted aircraft. 
Most noticeable  in the  flying qualities  area was  the increased maneuvering 
capability  at high  angles  of attack. 

The takeoff rotation technique described in the Flight Manual was 
considered unsatisfactory   for the  slat-equipped F-4E:     early  and/or 
rapid aft stick movement  may  result  in overrotation  and the stabilater 
contacting the  runway;  slow and/or delayed aft stick movement will  result 
in increased takeoff ground roll. 

1. The  Normal   Takeoff   section   of   the   Flight   Manual   pertaining   to   rota- 
tion   technique   should  be   revised   to   read   as   follows   (page   12): 

"Aft   stick   should  be   smoothly   applied   at 
approximately   80   KIAS   to   attain   10   to   12 
degrees   pitch   attitude   Just   prior   to   air- 
craft   fly-off." 

The installation of  the two-position wing  leading edge slat has 
degraded the maximum speed capability of  the  aircraft  slightly. 

2. The   Flight   Manual   should  be   revised   to   reflect   the   changes   in   the 
level   flight   envelope   for   F-4E   aircraft   equipped  with   the   two-posi- 
tion   slat   (page   13). 

Thrust-limited turning performance obtained during this  test program 
indicated a significant   increase above  that  demonstrated during F-4E Cate- 
gory  II testing   (reference  6). 

3. The   F-4E   Flight   Manual   tor   slat-equipped   aircraft   should  be   revised 
to   indicate   the   sustained   load   factor   capabilities   demonstrated   dur- 
ing   this    test   program   (page   14). 

The drag data presented were  corrected  to  a eg position of   32.9 
percent MAC. 

4. Performance   data   to   be   obtained   from  these   drag  polars   should  be 
corrected   to   a   more   forward   eg.     This   eg   should  be   approximately 
28.5   percent   MAC,   which  would  be   representative   of   the   clean   air- 
plane   at   combat   weight   (41,185   pounds)    (page   15). 

The  cruise  data obtained during the tests  show   a degradation in 
cruise performance of approximately  four percent  for the retracted slat 
configuration and seven percent for the extended slat. 

5. The   cruise   performance   section   of   the   F-4   Flight  Manual   should  be 
revised   to   reflect   the   cruise   performance   obtained   during   this   test 
program   (page   15). 
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The  aircraft pitch response and pitch rate capability  at high CN'S 
were  satisfactory,   and the increased stick  force and deflection needed 
to attain CN'S  greater than  0.9  provided additional  security  against 
inadvertently exceeding safe AOA limits. 

Simulated air-to-air tracking tests showed that terminal tracking 
could be effectively accomplished up to 30 units AOA without excessive 
pilot workload. 

Static and dynamic  longiLudinal  stability  in the  cruise  and combat 
configurations was   comparable  to  that of the unslatted F-4E.     However, 
in the  power approach  configuration with no  external  stores   and a mid eg 
position  reduced static stability was  noted  in the  17  to  21  units AOA 
range.     This  reuion of reduced stability made  precise control of AOA 
moderately difficult  during   landing  approaches  at  19   units  AOA. 

Transonic "dig-in"   characteristics of the slat equipped test aircraft 
were much  less  severe  than  those of the basic F-4E. 

The  high-AOA aileron  rolling  capability was  slightly  improved over 
the basic F-4E, while  low AOA aileron roll performance was   unchanged. 
Rudder  rolls performed at  high AOA's  showed  improved performance, but 
reduced  rapidly  at   lower AOA's.     Coordinated use of both  aileron  and rudder 
inputs  gave the most  favorable  roll  response  at high AOA. 

Static directional   stal ility was  satisfactory  throughout  the  flight 
envelope   tested,  but  the  increased dihedral  effect  of  the  test aircraft 
was  noticeable. 

Lateral-directional   flying qualities   in  the power  approach   configura- 
tion were  generally  not  as  good  as  experienced with  the unslatted F-4E, 
but were  still  termed satisfactory. 

The  F-4E  aircraft  equipped with  the  two-position  leading edge  slat 
had increased residual  thrust during the  landing   roll  due   to  the deleted 
BLC  system.     This,   combined with   tha higher  approach   speeds   and  reduced 
drag caused by the  low^r maximum  flap deflection, would tend to increase 
the  stopping distance  during  landing. 

6.      Landing   performance   tests   should   be   conducted   to   Insure   that   accurate 
dita are presented   in   the   Flight   Manual    for   the   slat-equipped   F-4E 
aircraft   (page   20). 

The   aerodynamic stall warning  characteristics  of the  test aircraft 
were  generally better than  these of the previously  evaluated slat  con- 
figurations,  as well as  those of the unslatted aircraft. 

Tests  performed to evaluate   the F-4E  flying qualities  with  simulated 
failures   in one or more  slat  actuators  revealed only minor,   acceptable 
degradations   from the  symmetric slat  condition  characteristics.     Trim 
changes  with asymmetric slat  actuation were barely perceptible.     The 
asymmetric actuation was  noted mainly  as  a tendency  to roll   into the 
wing with  retracted slats.     "Dig-in"  characteristics   during high-g trans- 
onic  decelerations were  less  severe than experienced with   the basic F-4E 
and  comparable  to the  symmetric  slat extension characteristics. 
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^ 19-unit AOA approach was flown with the asymmetric slat condition 
and gear and flaps down. Longitudinal controllability was similar to that 
noted during normal symmetric slat approaches in that holding 19 units 
AOA precisely was moderately difficult. Lateral-directional controlla­
bility was sufficient at 19 units AOA. Approach speed with the asymmetric 
slats was 4 to 5 knots higher than the normal symmetric slat approach speed*

One 19-unit approach was flown with gear and flaps down and all slats 
retracted. Buffet intensity was noticeably higher, but angle of attack 
control was easier than with the slats extc ied. Lateral and longitudinal 
controllability was sufficient throughout the approach. Approach speed 
at 19 units AOA was approximately the same as with extended slats.

Two approaches were flown with normal slat extension and retracted 
flaps. Pilot comments indicate increased workload and difficulty in con­
trolling sink rate. Approach speed was increased by 15 to 20 knots.

One approach at 19 units AOA was flown with both slats and flaps 
retracted. Lateral controllability was poor; the ailerons were not effec­
tive, and rudder inputs were necessary for adequate roll response. Approach 
speed was approximately 20 knots above the normal slats out, flaps down 
speed.

7. The information contained in table IV of this report should be in­
cluded in the Flight Manual for slat-equipped F-4E aircraft (page
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APPENDIX  I 
DATA  ANALYSIS  METHODS 
AND TEST DATA 

CLIMB    POTENTIAL    DETERMINATION 

Test day excess   thrust was  obtained during  level   accelerations   and 
turning performance  tests.     It was   then standardized  and  converted to 
rate of  climb potential,  or  specific excess power,   to enable   the thrust- 
limited performance of the  aircraft  to be evaluated. 

The  method used  to  calculate  rate of climb potential was   based on 
the   flightpath accelerometer   (FPA)   measurement.     Data obtained  from the 
FPA was   very useful  in yielding consistent results.     To obtain  climb 
potential   the  following equation was   used: 

K/C»ffi+?l?.vlF" dt       g  dt        ¥   I      W 

where 

R/C = test day   rate  of  climb  potential 

dH 
-rr- = rate of  change  of altitude 

g = acceleration of  gravity 

-rr = acceleration   along  the   flightpath 

V = true  airspeed 

W = airplane  gross  weight 

Fn = net thrust 

D = net drag 

F     -   D 
- = specific  excess   thrust  =  FPA 

W 

using  the  FPA to obtain  R/C  results   in  the  following 

R/C  =  V   (FPA)    101.28 

where 

R/C =  test day  rate  of  climb  potential  in  ft/min 

V       = true  airspeed in knots 
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Rate of climb potential calculated from test conditions was cor- 
rected for nonstandard temperature effects on velocity and thrust. The 
temperature effect on velocity correction to rate of climb potential was 
obtained from the following equation: 

vs - vt^rt 

where  subscripts denote standard and test velocities  and temperatures, 
respectively.    The correction to rate of climb potential for nonstandard 
temperature effects on velocity is therefore 

AR/cvel -1 /fTf; - ij v x FPA 

The thrust correction to rate of climb potential  for nonstandard 
temperature is 

ÄR/Cthrust "    T- {F*s  - ^ 

where 

Vs  ■ standard day true airspeed 

W   = airplane gross weight 

Fn  ■ standard day net thrust s 
Fn  = test day net thrust 

Since aircraft drag for a given attitude and Mach number is a function 
of both normal acceleration and aircraft gross weight, a correction must 
be made to compensate for nonstandard weight and normal acceleration. 
Using the tust day rate of climb potential equation and evaluating it for 
both the test day drag, Dt, and the standard day drag, Ds, yields the 
rate of climb potential correction for drag. 

R/Cdrag = iT (Dt " V 

where 

D s CD   (q)   S 

CD ■ f(CN,   M) 

CN8 = 
Nzs  Ws 

q  S 

r« s 
Nzt  Wt 

q S 

2T 



q ■ dynamic prefcure 

S = aircraft wing  area 

Nz = normal load factor 

W = aircraft gross weight 

CQ = drag coefficient 

s = standard day 

t = test day 

These relationships can be determined from the aircraft drag polars 
which, for this evaluation, were obtained from wind tunnel measurements. 
It is acknowledged that the absolute magnitudes of these drag polars may 
not be exactly representative of the test aircraft; however, the accuracy 
of these corrections is enhanced by using only small incremental changes 
on  the  drag polar. 

A momentum correction to  rate of   climb potential was   obtained using 
the   following  equation: 

IF      - D 

AR/C       =     V m s 

IF     - D n si n s 
I-  V 

W s 
s 

W, 
s     y        \       t 

Finally, corrected rate of climb potential was obtained by combining 
the above corrections with test day climb potential. 

R/C      i. j « R/C + AR/C  , + AR/C..    . + AR/C,    + AR/C corrected   '     ' vel    ' thrust      drag      : m 

The complete derivation of the corrections used to obtain standard 
rate of climb potential can be found in reference 7. 

DRAG    DETERMINATION 

Drag data  for the  test  aircraft were  obtained during  turning per- 
formance  maneuvers.     Lift  coefficient was   calculated using  the   following 
equation. 

CL = CN/cos   a 

where 

CL = lift  coefficient 

a = angle  of attack 
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CN = {nW)/(qS) 

n = normal load factor 

W = aircraft gross weight 

q = dynamic pressure 

S = iircraft wing area 

Drag for  the test aircraft was calculated using the FPA and thrust avail- 
able. 

D = Fn - FPA (W) 

where 

and 

Fn = thrust available 

FPA = flightpath acceleration 

W = aircraft gross weight 

C = 2_ CD " qS 

The  drag coefficient was   then corrected to a  reference  eg location 
of   32.9  percent MAC.     This   correction was established using  figure  14 
and the   following equation. 

^corrected = CD +   (&CD/Acg)   Acg 

where 

CD 

ACD/Acg 

Acg 

drag coefficient  at  test eg position 

obtained  from  figure  173  at the test CL 

c9test "   32-9  Percent 
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DYNAMIC   LONGITUDINAL    STABILITY    DBTBRMINATION 

The damping ratios  and damped periods shown in the short period 
damping data were determined by a computer program that matched the air- 
craft response to an ideal second order oscillatory response.    The 
damping ratio and damped period were extracted from the equation used to 
generate the matching second-order oscillation. 

'ION 

Maneuver points were determined from the windup turns performed by 
the following method: 

1. Slopes of the longitudinal stick force (Fs) versus load factor (g) 
and stabilator position (6S) versus normal force coefficient (Cfl) 
were taken at several CN values.  These slopes were taken from data 
at both forward and aft eg locations and approximately equal alti- 
tudes, Mach numbers, and gross weights. 

2. The slopes were plotted versus eg location, and straight lines were 
faired through points of equal CN values. The intersection of the 
extrapolated straight lines and the slope = 0 line provided the eg 
location at which the slopes were reduced to zero.  The eg position 
at which dFs/dg = 0 was called the apparent maneuver point, and the 
eg position for dög/dCfj = 0 was the maneuver point. 

3. The maneuver points were plotted versus CN fcr the several speeds 
and altitudes tested. 

ROLL    CAPABILITY    DBTBRMINATION 

Time-to-bank data were measured from the time point at which the 
initial control deflection occurred. Roll helix angle was calculated 
for the  low  speed roll  data by  the  following  formula: 

roll helix  angle  = pb/2V 

where 

p =  average  roll  rate  for  the initial  30 degrees  of  bank,   found 
by   taking  30o/(t30  x  57.3)   in  radian/sec 

b  = aircraft wing  span  in  ft 

V =  calibrated airspeed in  ft/sec 
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FLIGHT TEST EVflLUfiTION OF THE MODEL F-HE 
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FLIGHT  TE3T  EVRLUPTION  OF   THE   HOOEL  F-HE 

HITH  TWO  POSITION  MANEUVERING  3LflT3 
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FLIGHT  TEST  EVBLUHTION  OF  THE  MODEL  F-*E 

MITH  TWO  POSITION  MPNEUVERING  SLATS 
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FLIGHT  TEST  EVRLURTION  OF   THE  MODEL  F-HE 

M1TH   THO  POSITION  MflNEU   EPIING   SLOTS 
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FLiuHT rear EVALUATION OF THE MODEL F-HE 

HITH   TWO   POSITION   MflNEUVERINJ   SLATS 

FLT  287-263 RUN  05 DATE 15  MAT   19/2 

F-Ht MCRIfl  NO.    2P90 U3HF  3/N  66-0287 

WIND-UP-TURN 

X   -   L/H   SIDE SQUARE   -   R/H   SIDE 

LONG 
STICK 
POSITION 
OEOREES 

STBB 
POSITION 

.k^L 

PITCH 
RHTE ^<-^/\ 

N/e 
RNOLE   OF 
RTTflCfl 
DEGREES /. 

y 
M 

NOHMRL 
RCCEU   RT 
CO. 
O'S 

r 

Si^-v 
^ 

V 7 

=^;^ 

s 

r 

Kr 

wrt/ 
__t. 

■/■ 

^ 

7i 

-/: 

V 

^\ 

'-■-/ 

14. 

 [  

\. 

1. 

^ 

JÜCÜTj^i^C 

,/" 

..'-'11 

t 

.. T-np- n" 

^i 

-V 

^t-— 

-      50     PUL 

dO L9N0 
STICK 
FCPCE 
PiJUNOS 

10 

PITCH 
MOLE 

30 

PROD 
RNOLE OF 

^o MlTPCK 
UNIT9 

» RIGHT 

S  EUT 

I/B SLAT 
1 POSITION 

0  BET 

• LEFT 

10 20 30 40 50 

ELAPSED  TIME   IN  SECONDS 

FIGURH 105     WiNUUP TURN TIME IllSTORV  { CONTINUBU ) 

60 70 

US 



PflOE       0» 

rtlGHT   TESr  EVRLUfiriON  OF   THE  MODEL  K-4E 
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FLIGHT  TEST  EVPLUfiTION  OF  THE  MODEL  F-4C 
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1   POSITION 

0     RET 

« LEFT 

10 20 30 10 50 

ELAPSED   TIME   IN  SECONDS 

FIGUHE 110    HINDUP TURN Tl((t IIISTORV  ( CONTINUED ) 

60 70 

111 



w ß ^^PBi 
4 ■*Aki,r1'-11WfT|- IIMUMH IHi 

PAOE   03 

^. 

FLIGHT TE3T EVfiLUflTlON OF THE MODEL F-I4E 

WITH TWO POSITION MfiNEUVERING SLOTS 

FLT 287-262 RUN 11       DATE  12  MfiT  1972 

F-HE MCfllR NO. 2280 U3RF 3/N 66-0237 

WIND-UP-TURN 

X - L/H SIDE SQURRE - R/H SIDE 

MUD 

LBTERHL 
STICK 
POSITION 
DEGREES 

nuDOER 
POSITION 

DECREES 

HALL 
RATE 

DEO/SEC 

TftH 
HRTE 

-   30 

ROLL 
RNGLE 

20 30 40 

ELAPSED  TIME   IN SECONDS 

FlfiURt  HO    WINÜUP TDRN TIMt HISTORY  C COSTINUEU ) 
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FMOMT 
PftTH 
^CCEL 

FLIGHT  TEST  EVALUATION  OF   THE  MODEL  F-ÜE 

MITH  TWO  POSITION  MflNEUVEHING  SLflTS 

FLT  287-262 RUN   II ORTE     12     MfiT     1972 

F-4E MCBIB  NO.   2280 U3RF  3/N  66-0287 

HIND-UP-TURN 

X  -  L/H  SIDE SOURRE   -  R/H  31OE 

LflTEBIL 
flCCEL   flT 

0.0   CG. 
O'S 

ELAPSED   TIME   IN  SECONDS 
FKiUlU; 110    KIHOUP TURN Tl'H; HISTORY   ( CONCLUDED  ) 111 



ndUte  rMMlMaw 

fBOE       01 

TLIGMT   TEST   EVflLURTION  OF   THE  MODEL  F-HE 

WITH  TNO  POSITION  MANEUVERING  SLUTS 

FLT  287-263 RUN   10 DSTE IS  MAT   1972 

f-»C MCRIR  NO.   2280 USflF  3/N  66-0287 

MINO-UP-TURN 

X  -  L/H  SIDE 3QURRE  -  R/H  SIDE 

N/B 
BLTITUDE 
HPC 
FT 
X   1QQQ 

MACH 
NO 
M 
N-D 

L/H 
TOTAL 
TEHP 
DEC.    C 

39 CON 

■ i 

■ISUR UIOM •   BfiS 

UEfl 

IC   MO DEL: F 

;DOE 

-HE   N 

SLATS 

ITU   T 

PER 

JO  PO 

53  SB 

5ITI0 

809. 

1   HIN 

Jt  L 
',     LOA 

S 

)1MC   1 >   :]:; 
■■.: ; 

.■■{"" :, 
LON 

HE I 

ilTUp 

5HT. 

rnflL 

.ai|G 

:ONTR 

rLIOH 

3L   ST 

r  TES 

STEM 

r IIOS 

tMSAL 

•BOOM 

^NCE 

ERO s 

::'■*: POO AT ,L 

«FT 

'H TO 

äPflRfl 

IHflRQ 

3U3 

MISS ILE   H :LL. 
: ■' 

. 
iNtRT COMO 

JHOSS 

tT;pM 

:IOHT 3 S990 LB3 

:: 

■■:--i  '    '   !    .   ' 

40 

39 

  ■ 

f-j—i j" ^■— - 3—— 3 1 h— E [ E 3 1 j    , 

«s ^ }-—^ Jr 

V ̂ _ 

35 

":\- 
:; 

<^— ■F- _ *  S ; B ^ 

1.0 

:'*', r 
*       - H-~ 

3— ( *"—' 3 — 3^ 

MOT flVRT .flEiLE 

. 

111 

0 4 3 12 16 

22.15,32.930 ELflPSEÜ   TIME   IN   SECONDS 

IKJIRL  111       KISUUP   TURN  TÜUi   HISTORY 

20 2* 28 

400 

N/B 
flinSPEED 

300   VC 
KT9 

40 

FREE niR 
TEHP 

80 F.fl.T. 
DEG C 



mtKMmmmä tm mm mm 

«fT 30 

FLIGHT   TEST  EVflLURTION  OF   THE  MODEL  F-*E 

MITH  THO  POSITION MANEUVERING  SLATS 

FLT  287-263 HUN   10 ORTE 15  MRT   1972 

F-4t MCRin  NO.   Z280 U3RF  3/N  66-028/ 

MINO-UP-TURN 

K   -  L/H  SIDE 3QURRE   -   R/H  SIDE 

LONO 
STICK 
POSITION 
DEGREES 

STBB 
POSITION 

PITCH 
RATE 

N/B 
RNOLE   OF 
RTTHCK 
DECREES 

NORMRL 
BCCEL   HI 
C.C. 
O'S 

-fi^p- -^J^ 

V V"' 
:a^ 

z 

/^r yJK 

Ifc^GLiT^ta 

■jN A /v IV 

=.u^:-=:t= 

\ 
V 

il 8 12 16 20 

ELRP3ED   TIME   IN  5EC0N03 

HIfUKU 111       WINIJUP TORN TIJIE HISTOIW   ( CONTINUKU ) 

i'i 

PflOF  02 

aa 

SO  P'JL 

30 

iO   LONO 
STICK 
FORCE 
POUNDS 

10 

PITCH 
HNOLE 

30 

PROD 
RNGLE OF 

10   RTTRCK 
UNITS 

» RIGHT 

2  EXT 

I/B SLRT 
I POSITION 

0  RET 

• LEFT 

111 

^ 
* 

*' 
■^ 



IM 

nuo   is 

10 

LBTERHL 
STICK 
POSITION 
DEGREES 

RHU    IS 

TER    30 

RUDDER 
POSITION 

ROLL 
RATE 

TRH 
RHTE 

DEü/SEC 

30 

FLIGHT   TEST  EVflLURTION  OF   THE  MODEL  F-4E 

HITH   TM3   POSITION   MflNEUVEHING   SLOTS 

FLT  267-263 HUN   10 ORTE IS MRT   1972 

F-« MCRin  NO.   2260 U3RF  3/N  66-0287 

HIND-UP-TURN 

X  -  L/M  SIDE SQUARE  -  R/H  SIDE 

,*0 

\" 

^f 

<s 

.— ^■V''•*"'"" 

^i-. 

2f^7 "ir=s7 ; Kjni y .^-ipAr7^1 :^^ 

VK 

.z 

PROE       OS 

^ 

il        B        12        16       20 

ELRPSED TIME IN SECONDS 

fimu. Hl    KiNDui' niM ri'it MISTOIIY ( CONTINUED J 

2H 28 

10 

LRTERRL 
STICK 

0   FORCE 
FOUNDS 

N/B 
RNOLE OF 

0 9IDE9LIP 
OEOREES 

ROLL 
HNGLE 



miftd ■«iiiM...rti 

PROE        0« 

FLIGHT   TEST  EVALUATION  OF   THE  HOOEL   F-HE 

MITH   THO  POSITION  MANEUVERING  SLfiT3 

FLT   287-263 RUN   1U DATE 15  MAT   1972 

F-HE MCAIR  NO.   2280 U3RF  3/N  66-0287 

WIND-UP-TURN 

X  -  L/H  3I0E SQUARE   -   R/H   SIDE 

0.8 

0.2 

FLIOHT 
PHTH 
BCCEL 0.0 
O'S 

LflTEBSL 
SCCEL   AT 

0.0   CO. 
O'S 

RILEB3N 
0  POSITION 

DEOHEES 

SPOILEB 
0   POSITION 

DEGREES 

FIOIRE HI 

12 16 

ELAPSED  TIME   IN  SECONDS 

WINUUP TURN TIME HISTORY   ( CONCLUDED  ) 
1U 
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r r-^ us^r 6/J4::[i&Ä-a«7ii 
■ 

UOAplNQft'  lOLAi^pib' FWO/^FT!  AHI^-7' 

m 

A.LTITUOR     QiRD«S WTf    CQi POWT» 

IO(3O0 
io, (oa 
10*500 
lO^SQO 
10,700 
IO.öOO 

30,900 
42.70O- 
3«,700 
43,000 
•3 S, "700 
36,300 

U    ; 

i:;:; 

i     I 

ZA,4 
3i.a 
2-4-3 
3 2.a 
Ea.a 
2 3.9 

(^a CONFIGURATION 

39a; 
.40«! 
4a i 
4 40 
f4 75 

t    ■ 

0,8 Or9       :      l.O 

171 

• i ■ 

LZ 

: i  ,   i 

.. ;... .._;:. 
• ■ i   j 

.   ;     1 
i 

..   ..i 

1.3 

._±i&yafi-ut-   STKTIC uawaiTuoiKiki^^srAiBU««^ sutÄtt^ay 



m 

•ft/K&tu.ctv :.-aui-it-MKas*-ii 



^^Blh—"— -     im 

l.jr-iiU.^UÄXt ]l»((SO§^Si^ 

CR CONIPIÖURKTION 

 P     10.300     ^.72 

WB 
i\^ A.lM-t'S 

GBOSS        CG 

--a : I0.»o6    Q.73 
a9S..:3p.SÖ^.   Zf .4 
40p    A2.f7QO   sja 

T£*T KSTHOO     CONSTMAT   THÄU ST 

NOTEl ■  SQUO ^VMBOUS   OEKiOTE. T^IK .; 



■ ■—  -- ' ^■■'-—tt-  
iMiiW* 1 11 in i nfil nnllMi  I nimmi« IrMii ■ iniii i-»i«i.«»n..iiilrlH«H«li»i 

'.4t\ USAF 

LOADIMÖ.   la. ^NO liti \\ FU/D/^fT  ^l«-7;'S 
O^coNfittuiM^noiji ; 

AWTITUCHt GROSS CO 
-Süi!   im, t2*tl «Sfifii* Jrftcyfi »cTHftc) 

•O  iO.SOO 0.81  451     3ei70<j|   a«4.|3 
--D   10,500 0.79 4-40   43VOOO   32,0 

TES-f    KETHOD-   CONSTA.t»aT   JMftJüST 
PUSH- PULL 

&,::: 

PiOUllfi   115      1   «TISTlt     LONOITU6INAL     »TAAIUtT* „j.,_...±.ni 



I

i



v^ HHÜM»*  .-.r MM* ,!imul,m*,mm»mti>MHmm  ^ LI 

i 

\- '/.'■■        ! 

i ■ 

I '    :     i 
I 

Mtt usJKf^^/N'AÄ-a^K 
'irr 

LOADING' Ick    FU)0  /Mt-\-"| 
CR, COKFIQURKUON 

Avtrrruoc QRO»        co! 
avf^     (jpi^     MA4CH KC^S U)T(>J8) (per ryc^ 
 0   lO.ÖOO    0.92     51»       3fe300      £3-9 

TEST    METHOD ■    CON-ST/KKtT  THRUST 
PUSH - PUL.U 

:       ,. .]..   !      I,     ,.     I 

NOTE.:    ^OUD  «SVMBOUS   DENOTE   TWt-\ 

nauAc ii7 

ox 0.4 o.Ä o.a 1.0 
NOfUJW. |.  FORCE      CCMÜFPICIKNT - CN 

STATJC .    LONGlTUtHNM.     'STNÜlkStf 

:        ! 

1      : 

t ■ 
! 

'•l 

I 

178 
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ilniünHim ■— — ■■Y-nir n luwmuummimMiM- itmiHrr ■    : 'n 1--' -■^"«■«—«M""^« 

3lO 

2.60 

Z40 

F-4E    UftXr    &/N   »&-ZS7A. 

LOKOlNCi » 10. ^ND lb =  PWD/*FT AIM-?'* 

CR CONFIGURATION 

AlTITUOt GKOSS CG 
SYW       CPrt      fAAfH KCA>5 WT(LB)   CPcrrvNc.^ 

 O   35,500 0.79 aefc -0,900    25 o 

 D   35.400   O-Si 272 36,600      92.7 

TEST KETHOD :    COMÄT/SKtT THRUST 

PUSH - PU«-L 

HOTHl :    SOL.IO    SYMEOU*     DENOTE   TftlK 

FlGURt   119 

cut 0.4 o.« o.a 1.0 
NORHKL      POKCBL      COF FPlClChTr - C.n 

ffTKTIC      LOKWTÜD1NAL.      STABIUTY 

l.Z 

11 



■ftiftiwniii min „mt, iiinwMtftiMMilüiMMIinillMililiiiril 'Uli ll'riil'iiiillnililliiiiailfc* 

F'-tC    ÜSAP   S/M   •*-?»*7A 

3zq 

240 

b c^ 
o 

O P0 
a a  o" 

kt)c«0 

o 0.4 
[  r— 

Cf^ CONPIQUKPvTIOH     | I 

/KLTITUPB OILOSS        CO 
svn     CftV    KMCH gsg)gi wrCvrt Ci'crr^tV 
 0    -213,400 0.85    aS7    40.^00      Z4.\   j 
 D    30,800 032   27€»   3^,-IOd       32."a 

TE ST METHOD J    CONST/SNTT T HKU ST 
PUSH-PUUL 

! 

J      i 

171 

wcn-E:   sono *.YHBOU«>  öENOTB; TRir-\- 

az a4    1    a« o.a iro 
NORMAL      FOUC«      COt*FlCl«KT   r CK 

nauHK läo    !   snsTic    LOK&ITUOINAL    ^TABVU-TI 

141. 

■I    1 
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T ■ i 

3601 

3ZO 

zao 

o    0 

1*^ mi aB 

F-^C U&AF  »M   *c.-za7X 

UO^DINiCi ■ lo. A.NO lb : FWD/AFT /KlH-T '•& 

CR OONFlOUÄAriON j 

/Kurnrupe GRO^V       CG 

SYM      (FT)     HA<CH gggg WTfe^  (^PCT Mr>c> 

 O      35,(i»00    0.9£    3M    37,5'3Q     2 3.4 
 q      35,900    0.«(     309   35.90Q     'S l . I 

; ' I 
TE"5T HE.THOD--    CON"bTAvNT  THftUST 

PUSH- PULL 

KOTH :  SOUO   SV^eoUb    De^OTE TR.VM. 

■ 

O.Z 0,4 O.fc O.Q 

MORTAL.       FQRCt     COEFPiaeNT — 

STJKTIC      LOr+GlTUPINÄC      «»TA.OH-ITY 

I.O 

Cm 

179 
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f-r i sJQRMKL     FORCK  ^ iQtFFlCieMT 4 CM 

riautuL izaL-LjxaamL LQ**aiTuoifc*M^ »TMMUTY 



F-4K   USAvF   S/M   ««- 

MM 
l ::• 

i~-J-T^r ~7-:-i—-'rT~Ti 

£q.i»JMAruuj^u^K^Ji::j ..4..:' 

*^ i MLJ. »^CH sfiiS HIM CKT^V 
—9 asjoo     1,19   4^7   37.7pp    z^.i! 

TEST KtTHOt»« CQNSTAKT jT^RUSTl        J: 

i -.1. 

HOT^    üOUD avHBOus; 

'. 

....j 

.J_..;..i 

Q^:;TrA(rti;i4 

■   ■    I   ■ ■ I 

■   1 

:   1 

!._:.;. 

"T" 

:M-; 1; 

■:- :''■-: ■:- 

;    T- 
..  . 1 

;...,. f ...|. 

...   .   . 
;      1 

! .. 
!: 

1 

•f.- ■ 
■ :  ■    ■   

I        . 
r  ••J;:-:: -i 

I: - - ! 

t I 

1   : • i:;-;! 

:i 

•'      !   '::■; 

1 
1     ■   ■ . -• r  

■   i ■ ■■•,■ 

1      ■ 
1   , : 
1 

1 

I 

i     f 

T 

NORMAL.     FCHMJE JCOCFFIUCMT ~ CM 

FlOUIIft J23 jBgiMac^-1 nNftm MHMKL nmmuttt LJUI 



1 

r-r-r 
^-4«   U^r   .»/N ■*•&.'£»? 

eeo. 

z^o 

too 

112 

0o 

CR 00h4JFI*üMCnON     !..J::... 

+, TTr-rrrr; 
•!':■   :■ .i 

UOf»piMfct 3i370-^L-r^NK^ KNOjUMLHO'« 

OD 
iC O 0 o 36.000 

O0o# I I 

22*     4030    3Z.Z 

TEST1   rAefHdO! GONSTKHT THRUSJr 
PUSH-PULL    i     ! 

O,A o.a 
CM 

I.Z 
.■j'.r 

20 

3 
to 

d 

o 

to 

NOTS!   SOUO   SiYKBOLS   ^ßMOfTC T^K, 

V 

2? 
ER 

IO 

6 

o    d 
Q ou 4 "^%^^ oö 

I  '•. i 

<• ^ 
tf 

f- 
t? 

O 

z 

4 

l i 

ü% J5"^ 

at O/» 

nauftc 12:4 

NORMAL      PORC«      COCPPICICNLT'CM 

SWnC       UONiaiTUOlNAC      STKftlUiTV 

! 1 



— ■Ill« I ■«»<», 

f'**\ \J%SW   «/N    6fr-ze7^ 

MO 

f~- 

s 30C 

a«o 

■^ 

t 

0° -o 

1 ■<v. ■ 
o   o 

LOiNOIMO.3    2>70<&ANI-TANK^ /SNQ LKM-IO1!! 

CB, C0NF1GUR/KTIOM ' 

aYH _CPTl__ K/JJOA wüKtt WT(uaQ CPCTJV^ 

—q 35,^00    0.77     299   -47,100     32.3 

TE^T   METHOD ■   COMSTAvMT THRUST 

PUSH- PUUV^, 

0.1 oa 

OH 

\.z 

NOTE     SOLID «JVKBOUS   OENqiTE TWHi 

O O.t 0/4 a« OA 1.0 
j    i   I NOAKML      PORC«    COftPflCIKNT    -CM 

V^ 

I. i LLJ    riflui»  liai    :    »TATIS.     I.OH»ITUOINM.     WTKttlbÜTy 18S 









r-4E|    USAF  S/tM   aÄ-2a7Av 

^.00 

jzoo 

IOO 

/jpctf^o^ 
o 

^^00 

LOCOING1 I    NO EXTERNAL  STORES 
PA,  CONFIQURKTVON 

ApTTUOe PROD- AOA« OÄOfcS        CA 
y«rV      (PT^       K.CKS   CUMtTS^     UTTfurt   (fCTHN^j 
 0   3,»00     HG        19.-4 37,000     28.B 

TEST    METHOD      CONltTTKNT   TWR.OIJT 

PU^H-PULL 

0 

0.4 o.a 
CM 

»8 

1 

. 

1 

I ! 

19 

I 

l.t. 

NOTE!      SOUO  ^VrABOL-'b   DENQfTeTR\M, 

FLA^J     DGNOTC   CN IMCREK'SING. 

o.z. 0.4 o.fe o.a 1.0 

HOAKAC    PO»CK    COtFFlCVftMT   - Cw 

nflUME   12.9 POUJfiJt   AWIIOtsCM   StKTlC    LONfUTUDlNfiL.    «T^fittUlT 181 

wm*^>mmm mm mmu 
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I  
.;   ;: 

a 
I ■■:!; 

i  ■ 

l«o 

:fe|i USXF  S 

«.i ■ I'^ 

■^r i  : 

PA COKPtOUKATioM 

/Kkjrrrup« Pf|o».MK GAM«     cor 

—Ö   lOtlOO      171 13.1       35,700     27.0» 

■ 1 

TEST   KETHOD     COWWANT  THROVT 
i    . PUSH-POUU     : 

0.4 o.a 
i 

8 

';;r 

- 

,! 

SU« I 

nrnpi 

■ti:l 

11 

t 

iü 

iu ill ± L lOUML l^O 

NOTE;- 50UO vmiaoua DeKiorc TRJ^. 

I'll-'' ' 1 
VTPOnC   LON6ITU0INAL   VT^ttlUITV i 



L_OKDlNei3 l' NO eKTCR.NM. 

U^AvF    5|N     Cfc-ZBtAv TFT 
\    i 

la: Fwp   Av\K-7 

: i ::  ': 
ACTITUOK 

lo.aoo 
h.aoo 
10.800 
10. aoo 
10.400 
10 eoo 
10,600 
9,900 
10,300 
IO.SOO 

I    I 

^»Towes 

<^ 
46,200 
3«, 406 
35,000 
3€>,90O 
3fi.700 
55,900 
3V. 900 
46,900 
3«., 900 
^6,600 

I (SP       0^ A 

O 

Q 

SO 

• O 

WO    A 

C<3   P09i\TlON 

^9.» 
2<a.4 
2.6.9 

a4.4 
2:3.7 

2Ö.9 

29* 
24.3 

S4.0 

CR OONFlQURACftOK" 

J^fiiS. 

olc 0,7 cv,a 0.9 «o 

ON 

OFF* 

1.1 \,Z 

haUAft  tbl LON<ilTU0lNA.L     SHORT     PERIOD     0^sMPlk& 

v.3 

18S 



VT  Ml»:     •««^ ■ainiii m , .«^■. 

_—„ 

; '  i 
i .:.:! 

r-'4!| ' i-^AF :S/K !ft«-;2.ir/< 

KLTfTUDE   GROS5      ^G PÖsrTIQN MtOUDC   GW385    CG POSmON 

Of      ^5.400 A4,36o 

^9.100 41,2^0 
-Ä5,96o ae.eoo 
35,-400 |37.>j>0 
36,feOO 37.2pO 
39,-»OO 3 «,300 

0 
d 

m 
r4 

(.NOTEE 

36,300 
35,400 
3 a ooo 

36,ZOO 

4O.90O 

BÖ.» 

31.3 
30.9 

17.0 
2a.4< 

■--; , ■      1  1 

NClrffSJ1 I.  F^LMM    fW^BOLS.   DENOTE 

«a      39,eo<> 40,too 23-o 
«3 i    3*,aoo 3i,7oci: ;. Mi's 
O      3S.70d 3^,000 is. 1 
> 35,4O0 ^t.^OC^ ^-9 

33.700 3^.7O0 ^2.7 
3Sf7oo 3>.zod 3a.a 
3S,7DO ae.ioci 27.8 

34,800 3$,TOO 24 O 
S^iod 37.30C): 25.0 

5K^ OrlF AND  UHKDINGfl.l    : 

UOAvOfNGiB* 
C.^TICKi   KiOT   RE.5TWKlNEa   AF+ER   DOUBLET   INPUT-     | 
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fflOE       01 

FLIGHT  TEST  rVRLUHTION  OF   THE  MODEL   F-I4E 

MITH  tHO  POSITIOf   MRIEUVERING  SLflT3 

FLT  287-256 RUN   IJ DATE     10     MRT     1972 

F-4E MCRiP  NO.   2;PJ U3HF   3/N  66-0287 

DTNRMIC  LDNGITUDIKV    STRBILITT    (SRS   ONI 

X   -   L/H  SIDE SQURRE   -   R/H  SIDE 

NORMAL 
HCLEL   BT 
CO. 2 
0-9 

«Nil 10 

PITCH 
RNDLE 

AND 20   

H/B 
RNOLE   OF 
RTTRCK 
DE0REE5 

PROD 
RNGLE   OF 

UNITS 

22, 13.55. 391 

4 8 12 16 20 

ELAPSED   TIME   IN  SECONDS 

I KUR. 133    DYNAMIC LONr.JTOUlNAL STABILITY 111 



PITCH 
HNOLE 

DEGREES 

flPPROVRL,   ORTE     DE 30E SFTE 

FLIGHr   TEST  EVALUATION  OF   THE  MODEL  F-iit 

MITH   TMO  POSITION  HflllEUVERING  SLflT3 

FLT  237-256 RUN   14 DRTE     ID     MAT     1972 

F-I4E MCRIPI  NO.   228Ü U3RF  3/H  66-0287 

DrNRMIC   LONGITUDiNRL   STRBILITT    CSRS   0FF1 

X   -  L/H  SIOE SQUARE   -   R.'H  3IDE 

PSOE  01 
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FLIGHT   TE3T   EVflLURTION  OF   THE   MODEL   F-UE 

WITH   TWO  POSITION  MANEUVERING  SLATS 
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PHOE        02 

FLIGHT  TEST  EVflLUfiTION  OF   THE   HODEL  F-HE 

WITH  TWO  POSITION  HfiNEUVERING  SLRT3 

FLT  2B7-273 RUN   IB DATE       2*  MAT     197Z 
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FLIGHT TEST EVflLUnTION OF THE MODEL F-HE 

MITH THO POSITION MANEUVERING 3LRTS 

FLT 287-260 HUN 22       OHTE  11  MPf  1972 

F-I4E MCflin NO. 2280 USPF S/N 66-0287 
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FLIGHT   TEST  EVflLURTION  OF   THE  MODEL  F-*E 

HITH   TWO  POSITION  MflNEUVEflING  3Lf»T3 
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FLIGHT   TEST  EVALUATION  OF  THE  MODEL  F-HE 
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PROE        01 

FLIGHT   TEST   EVRLUflTION  OF   THE  MODEL  F-HE 

WITH  TWO  POSITION  MRNEUVERING  SLATS 
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TLlOMr Tt$r EVALUATION Of TMC HOOCL f-%C 
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PHOE       03 

FLIGHT  TEST-   EVALUATION  OF   THE  MODEL  F-HE 
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FLIGHT  TEST  EVRLURTION  OF   THE  MODEL  F-I4E 

WITH  TMO  : ISITtON  MflNEUVEfllNG  SLRT3 

FLT  287-260 RUN 09 ORTE     11     MRT     1972 

F-I4E MCHin  NO.   2280 UWF  3/N  68-0287 

ROLLING  PERFORMfltCE 

X  -  L/H  SIDE 3QURRE   -  R/H  31OE 

N/B 
RLTITUOE 
HPC 
FT 
K   1000 

MHCH 
NS 
H 
N-D 

100 

L/H 
TOTAL 
TEHP SO 
DEO.   C 

-   SO 

MON 

:   [; ■ 

•I OUR UtON • ,BR3 

LER 

IC   MO JEL  F -Hß  N 

5LRTS 

ITH  T 

FOR 

<o:pa 

!3  38 

brno 
809. 

)  WIN 

10  L 

3    V» 

1 

w* it 
1 

;.„: 
i 

,'" i . LOH 

HEI 

uruü 

JHT. 

[flRL 

-OMG 

^OMTR 
PLIGH 

11   3T 

T  TES 

>T2M 

r nos 
■MBRU 

:B3OM 

^flCE 

( i 

'   i 
POD 

SPfl 

^H  FO 

H  FOR 

MISS ;Le w 
11331 

5LL. 

.E  HE _L . 
.-- ;::J.;;. 

:  . :NTRT CJHOtTIOfl 

SR&SS          W 

> 
JIQHT 4 J83n n?? ' 

;t i" 

• ':! 

A 
ri....... 

^-^ , 

P>  

■* -_ 
»*-. . 

Ö—C r- fV- .•■ O  

■ [/:. 

v:-};- ■ 

. : J: 

«— ■>*—— «  — ' i*   ' 

Mr- n—.  Ft  a  a— 
■ 

i    ! ' 

: . i 

NOT ««Ar .ABLE 

:/■!/ i 

::     ;: . - ■.L: 

■ 

■■i:-i  
.. 

18, l<4.59.2a2 

2 4 6 8 

ELAPSED   TIME   IN  SECONDS 
PKlMt 151     MI.LIIDN  W)LL  ll'ir. IIISTOUY 

10 12 U 

HOC 

N/B 
AIRSPEED 

300 VC 
KT3 

FBEE RIB 
TEMP 
F.fl.T. 
OEO C 

III 



PHOI  01 

20 

L8H0 
•TICK 
POSITION 
OECBEES 

FHO    10 

STBB 
POSITION 

OEOHEES 

TED 10 

PITCH 
HRTE 

OE0/9EC 

H/B 
«NGLE   OF 
ATTflCK 
DECREES 

NORHRL 
RCCEL   AT 
CO. 
O'S 

TLIOHT   TEST  EVALUATION  OF  THE  MODEL  F-4E 

WITH  TWO  POSITION  MANEUVEniNG  SLATS 

FLT  287-260 HUN  09 DATE     11     MAT     1972 

F-»E MCAIA  NO.   2260 USAF  3/N  68-0267 

«OLLINO  PERFORMANCE 

_K  -  L/H  SIDE SQUARE   -  R/H  SIDE 

3-~. 

221 

;ek. 

^ f/ '"«^Z 

l-UJJKL 151 

it 6 8 10 

ELAPSED   TIME   IN  SECONDS 

MLLRON KOLL TIME HISTIRY  ( CUNTINUKII ) 

12 

*0 

iO   LONO 
STICK 
FORCE 
POUNDS 

10 

PITCH 
RNOLE 

DECREES 

10 

PROD 
RNOLE OF 

20 RTTRCK 
UNITS 

10 

RIQHT 

2  EXT 

I/B SURT 
1 POSITION 

0  RET 

« LEFT 

14 



PflOC      0* 

FLIGHT  TEST  EVHLUPTION  OF  THE  MODEL  F-UE 
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FLIGHT   TEST   EVRLUflTION  OF   THE  HOOEL  F-HE 

MITH  TWO  POSITION  MflNEUVERIMG  3LflT3 
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FLIGHT   TEST   EVALUATION  OF   THE   MODEL  F-HE 

WITH  TWO  POSITION  MANEUVEHING  3LBT3 

FLT  297-272 RUN   16 ORTE 23  MRT  1972 

F-4E MCRIR  NO.   2280 U3HF  S/N  66-0297 

ROLLING  PERFORMANCE   (GEAR,   SLATS,    30  DEG  T.E.   FLRPSI 

X   -  L/H  SIDE SQUARE   -  R/H  SIDE 

li CON 

II 

N/B 
RLTITUIE 
HPC 10 
FT 
X   ICDU 

HHCH 
NO 
M 
N-0 

L/H 
TOTAL 
TEMP 
DEG.   C NOT 

iQURpTioNf- SAsrq MOJEI; F-iie 

IjERnNG   iPÖE   iLrtts 

NffVr 

ir 
.   'S 

jROSS 

AVfll 

POO 

CONDITION» 

M 

ABLE 

LON 

HEI 

PJ3I 

H) (j j.-..    .j. 

iITUDf 

AT  L 

IGHT 
TI »N 

UAL 

ONG 

H  F01WARC) 

WtTH  T40 

OHTR 

GHT 

3L   ST 

TES 

_1 

TH 

rfin 53 39 

JT^M 

r HOS 

MlSS tLE  W :LL. 

3 7820 
»9.14 

0) 

M9AL 

BOOM 

'NCE 

gRO^ 

HIN 

Iö;L» 

tä 

UWOING ] 

MRC 

i  

IOC 

fllHSPEEO 
300   VC 

KTS 

FHEt    llh 
!EHF 

0   F.fl. T. 
OEO   C 

0 2 H 6 B 10 

5,11.32.565 ELflP5ED   TIME   IN  SECONDS 

FIGURE 154    AILERON ROLL TIME IIISTORV 
til 



FLIGHT   TEST   EVALUATION  OF   THE  MODEL  F-*E 

WITH   TWO   POSITION   MANEUVERING   SLATS 

FLT  287-272 RUN   16 DAT,. 23  MAT   1972 
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FLiGHr rtsr EVHLUHnoN OF THE MODEL F-*E 
WITH  TWO  P03Ir.0N  MflNEUVEniNG  SLATS 
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FLIGHT    TEST   EVOLUOTI ON   OF   THE   MODEL  F-UE 

WITH   TWO   POSITION   MflNEUVEFIING   SLOTS 
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FLIGHT   TEST  EVALUATION  OF   THE  MODEL  F-4E 

WITH   TWO  POSITION MANEUVERING  SLOTS 
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FLIGHT TEST EVn'.UflTION OF THE MODEL F-HE 

WITH TWO POSITION MRNEUVERING SLRT3 
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FLIGHT   TEST   EVALUATION  OF   THE  MODEL   F-HE 

WITH   TWO   POSITION   MANEUVERING   SLATS 
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FLIGHT TEST EVALUATION OF THE MODEL F-I4E 
WITH TWO POSITION MANEUVERING SLATS 
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APPENDIX  II 
TEST  INSTRUMENTATION AND 
FLIGHT LOG 

TEST    INSTRUMENTATION 

Test  instrumentation  used on  F-4E,   USAF S/N  66-287A,  was   designed, 
installed  and maintained by MDC.     Special  instrumentation  included a 
test noseboom,   a  14-track magnetic  tape  airborne data recording system, 
and   a  UHF  telemetry  system. 

The   test noseboom system was   installed on the radome   (figure  11). 
This   included  a Rosemount noncompensated pitot-static probe,   angle of 
attack   and  angle  of sideslip vanes,   and a vane   for the Donner dual-axis 
flightpath   accelerometer. 

An Ampex magnetic tapt   recording  system was   installed in the  radome 
in place of  the production  radar package.     Data was  recorded on  a  14- 
track  magnetic  tape  recorder utilizing   a pulse duration modulation   (PDM) 
system which  incorporates   two raulticoders   and a proportional multiplex 
(FM-FM)   system.     Operation speeds   for  the Ampex t^pe system could vary 
from 60   inches  per second to  1.875   inches  per second.     During  this  test 
program only  15   inches  per second was   used.     The data recording  system 
was  operated  from either the  front or  the  aft cockpit. 

The   test  aircraft was   also equipped with  a UHF telemetry  system 
for  real  time monitoring of critical  parameters  and inflight data 
edition. 

Parameter 
Altitude (noseboom) 

Airspeed (noseboom) 

Angle of attack (production) 

Angle of attack (noseboom) 

Pitch angle 

Roll angle 

Pitch rate 

Roll rate 

Total air temperature (noseboom) 

Total air temperature (fuselage instal- 
lation 

Yaw angle 

Yaw rate 

Normal acceleration at eg 

Longitudinal accelera1ion at eg 

Latoral acceleration at eg 

Range Units 

-IK to 6OK feet 

80 to 800 knots 

+5 to +35 units 

-10 to +40 degrees 

-40 to +40 degrees 

-185 to +185 degrees 

-40 to +40 degrees/sec 

-300 to +300 degrees/sec 

-50 to +200 degrees C 

-50 to +200 degrees C 

-15 to +15 degrees 

-60 to +60 degrees/sec 

-3.5 to +10 g 

-1.0 to +1.0 g 

-0.5 to +0.5 g 
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Parameter 

Flightpath  acceleration 
Pitch  acceleration 

Roll   acceleration 
Yaw  acceleration 

Nosegear liftoff accelerometer 
Stabilator position 

Rudder position 
Aileron position   (left  and  right) 

Spoiler position   (left and  right 
inboard) 

Inboard slat position   (left  and  right) 

Outboard slat  position   (left  and  right) 

Longitudinal   stick   force 

Slat/flap  control  switch position 

Longitudinal  stick   force 
Lateral  stick position 

rpm   (left and  right) 
Exhaust gas   temperature 
Main  engine   fuel  flow   (left   and  right) 

Main engine   fuel  flow  temperature 
(left 'and right) 

A/B  core   fuel   flow   (left  and   right) 
A/B  annulus   fuel  flow   (left and  right) 

Total   fuel  quantity   (production) 
Individual  tank  fuel quantities,   tanks 

1   to   7 

Record  number 
Pilot's   voice   (T/M  only) 

Range 

-0.6  to +0.6 
-1.0  tc +1.0 
-6.0  to +6.0 
-1.0  to +1.0 

Uncalibrated 

Units 

radian/sec^ 

radian/sec2 

radian/sec2 

10 LEU to 22 LED degrees 

-30 to +30 degrees 

-30 to +1 degrees 

0 to +45 degrees 

retracted - _ - _ 
extended 

retracted - 
extended 

-25 to +75 

norm-extend- 
retract 

-25 tc +75 

-12 to +12 

65 to 110 

0 tc 1,200 

720 to 15,000 

-50 to +150 

2K to 16.9K 

2K to 25.OK 

0 to 100 

0 to 100 

pounds 

pounds 
degrees 
percent 

degrees  C 
pounds/hour 
degrees  C 

pounds/hour 

pounds/hour 
percent 
percent 

uni ts,   tens 
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PLIGHT    LOO 

P-4E USAF S/N  66-287A 

Flight      Date      Takeoff 
Number     (1972)        (hr) 
228   30 Mar  0940 

Duration 
(hr-t-min) 

1 + 35 

229 

230 

231 

232 

233 

234 

4 Apr 1000 

4 Apr 1610 

5 Apr 0915 

5 Apr 12 30 

5 Apr 15 30 

6 Apr 1140 

235 6 Apr 1600 

236 17 Apr 1440 

237 18 Apr 0720 

238 18 Apr 1320 

239 21 Apr 1200 

240 24 Apr 1000 

241 24 Apr 1400 

Tests Accomplished 

Manual  and auto alat  cycles were performed.     Wind-up 
turns   (WUT's)   at 0.9  Mach  and  35,000  ft,   thrust-limited 
MIL power  turns  at  20,000   ft,   stall approaches   to  30 
units  AOA at   35,000   ft  and   30,000   ft were  conducted. 
No external  stores. 

1+05 Max A/B turning performance   tests were  conducted  at 
35,000 ft at 1.5, 2.5, and 3.0 g's. Stabilized turns 
were also performed at 20,000 ft and 2.0 q's. No ex- 
ternal  stores. 

0+40 Max A/B turning performance  tests were  conducted at 
20,000   ft with   the   slats  extended  and  retracted.     No 
external  stores. 

0+35 Mil and max  A/B turning  performance  tests  were   con- 
ducted at  10,000   ft with  the  slats  extended and  re- 
tracted.     Stall  approach  was  conducted at   18,000   ft. 
No external   stores. 

1+05 Mil and max  A/B  turning  performance  tests were   con- 
ducted at   35,000   ft with   the  slats  extended and  re- 
tracted.     Stall  approach  was   conducted  at   18,000   ft. 
no external   stores. 

0+50 Mil  and max  A/B turning performance   tests  were  con- 
ducted with  slats   in  and out  at  20,000   ft,   followed 
by  left  and   right  rolls   in  PA and  cruise  at   10,000   ft. 
No external  stores. 

1+25 Static and  dynamic   longitudinal  stability   tests  were 
conducted  at   10,000   and   35,000   ft,   SAS  on  and  SAS  off, 
followed by   aileron  and  rudder   rolls  at   10,000   and 
35,000   ft.     External   loading:     two  370-gallon wing 
tapks,   two  MAU-12   pylons,   one  TER  on  each   pylon, 
ana four LAU-10  rocket pods  without end  cones  on  the 
TER shoulde-r  stations. 

1+20 WUT's,   stalls,   and   roll  performance  tests   at   35,000 
ft.     Rolls   in   cruise   and   PA,   and   PA  stalls   at   10,000 
ft.     External   loading:     two   370-gallon  external  wing 
tanks,   right   tank  half   full   and   left  tank  empty. 
Stability  index  number  =   59.6. 

0+50 Military  thrust  accelerations  at  40,000   ft,   slats   Ln 
and out.     lux A/B  acceleration  at   40,000   ft   to   2.1 
Mach.     No external   stores. 

1+24 Tower  fly-bys   in  PA  configuration.     No  external   stores. 
1+50 Cruise  performance   tests   at  190,000  W/6   and approxi- 

mately   35,000   ft with  no external   stores.     PA  trim was 
flown  at   10,000   ft. 

1+15 Qualitative   flying  qualities  with  asymmetric  slat 
conditions.     No external   stores. 

1+15 Mil and max  A/B accelerations,   WUT's,   roll  performance 
tests  and  stall  approaches   in  PA configuration   at 
35,000,   20,000,   and   10,000   ft,  with asymmetric  slat 
conditions.     No external  stores. 

1+20 Static  longitudinal   stability  and  slat   transient  chock 
at 10,000 ft. Turning performance test at 35,000 ft. 
Stall approaches at 35,000, 20,000 and 10,000 ft. No 
external  stores.     First AFFTC participation   flight. 
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Flight       Date       Takeoff 
Number     (1972)        (hr) 

242 25  Apr       1200 

Duration 
(hr-Hnin) 

1+20 

243 25  Apr       1600 

244 26  Apr 0900 

245 26  Apr 1300 

246 26   Apr 16 30 

247 27  Apr 0930 

248 1  May 0900 

249 1  May 1300 

250 1   May 1630 

251 2   May 0950 

252 2  May 1330 

253 2   May 1630 

254 9  May 0940 

255 9  May 1400 

256 10   May 0740 

1 + 30 

1 + 20 

1+05 

0 + 45 

1 + 00 

0 + 55 

0 + 50 

0 + 50 

0 + 55 

0 + 55 

1 + 20 

0 + 55 

0 + 50 

1 + 20 

Tests  Accomplished 

Static  and  dynamic   longitudinal  stability evaluated  at 
10,000   and   35,000   ft.     Lateral  control  effectiveness 
was  evaluated  and  WUT's  were  conducted  at   35,000   ft. 
Stall   approaches  were  performed clean  and  in  PA configura- 
tion  at   35,000   and   10,000   ft,   respectively.     External 
loading:     two   370-gallon  wing tanks,   two MAU-12 pylons, 
one  TEB  on  each  pylon,   and   four LAU-10   rocket  pods  v/ithout 
end  cones  on  the  TER  shoulder stations. 

Asymmetric  slat  handling  qualities  evaluated  at   35,000 
ft,     WUT's  were  performed  at   35,000   ft  with   the  asym- 
metric   slat   condition.     The   PA  trim  curve  was   recorded 
with   slats   retracted,   gear   and   flaps   down.     Touch-and- 
go  landings wore  performed  at  Scott  AFB   in  various   com- 
binations   of  slat/flap   failure  conditions.     No  exterr^l 
stores. 

TAC   two-position   slat   evaluation   flight.     No  external 
stores. 

TAC   two-position   slat  evaluation   flight.     No  external 
stores. 

Mil   and  max  A/B  accelerations   at   40,000   ft   were   con- 
ducted  with   a   decelerating   turn.     Stall   approach   at 
35,000   ft   to   3n   units   AOA.     Air-to-air   tracking  war. 
evaluated   during   descent   from   35,000   ft.     No  external 
stores. 

Mil and max A/B accelerations 36,000 ft were conducted 
with a decelerating turn. Slats out PA trim curve was 
established   at   10,000   ft.     No  external   stores. 

Max  A/B  turning   performance   tost  was   conducted   at   20,000 
ft.     Asymmetric   slat   stall   approach   at   ?0,000   ft.     No 
external   stores . 

Max  A/B  acceleration   and  max  A/B  turning   performance   test 
conducted  at   35,000   ft.      No  external   stores. 

Max  A/B  acceleration   and  max  A/R  turning   performance   test 
conducted  at   35,000   ft.     No  external   stores. 

Max  A/B  accelerations   and   max  A/b  subsonic   turning   per- 
formance   tests   conducted   at   20,000   ft.      Roll   performance 
test was   also  conducted   in  PA  configuration   at   10,000 
ft.     No  external   stores. 

Max  A/B  accelerations   and   turninq   performance   tests 
were   conducted   at   35,00u   ft.     A WUT  was   porformerl   at 
18,000   ft.      PA   sideslip   data,   SAS   on   and  off   were   ob- 
tained   at   10,000   ft.     No  external   stores. 

Military   thrust   accelerations   and   turning   performance 
test  were   conducted   at   20,000   ft.      Pitch   doublets   wore 
performed   in   PA   configuration  with   SAS   off   at   10,000   ft. 
No  external   stores. 

Military  thrust  and  max A/B accelerations  were   performed 
at   36,000   ft with   a  decelerating   turn  starting   at  Mach 
2.1.     Cruise   trim   curvi.   was   established   at   10,000   ft. 
No external   stores. 

Accelerations  were  performed with  military   thrust  at 
25,000   ft  and  max   A/B   at   36,000   ft.      Static   and   dynamic 
longitudinal   stability   tests,   SAS  on  and  off,   wore   con- 
ducted   at   10,000   ft.      No  external   stores. 

Cruise  performance  was   conducted at   50,000   W/> ,   with 
slat  switch   in  NORM.     Sideslips were  also performed 
in   PA  at   8,000   ft,   with   SAS   on  and   off.      No  external 
stores. 
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„ 
Flight      Date      Takeoff    Durc3tion 
Number     (1972)        (hr) (hr+min) Tests Accomplished 

257 10  May       1230 1+10 Military  thrust  acceleration was performed at  10,000  ft. 
Static and dynamic  longitudinal  stability  tests were  con- 
ducted at  35,000  ft,   SAS  on and  off.     WUT's were  also 
performed at   35,000  ft.     No external stores. 

258 10  May       1530 0+45 Max A/B supersonic  turning performance  tests  conducted 
at  35,000  ft.     PA  trim curve was  also established at 
10,000  ft.     No external  stores. 

259 11 May      0900 1+05 Military thrust  climb  to   35,000   ft,  with  static and dy- 
namic  longitudinal  stability  tests  conducted at  35,000 
ft,   SAS on  and off.     Static  and  dynamic  longitudinal   sta- 
bility  tests  also  conducted  at   10,000   ft.     No external 
stores, with ballast  for  forward  eg. 

260 11  May       1230 0+50 Military  thrust  climb  to   36,000   ft  followed by  a max A/B 
acceleration  and  a  supersonic  climb  to  50,000   ft.     A max 
A/B subsonic  climb  from  36,000   ft  to  50,000   ft was  also 
performed.     Stall   approaches   in  PA were  performed  at   10,000 
ft.     No external   stores. 

261 11 May       1530 0+55 Military thrust   climb  to  36,000   ft.     Rudder  rolls   and 
aileron  rolls  were  performed  at   35,000   ft.     AIM-7 missiles 
in  forward  stations  and  gun bay  ballast.      (Loading   la) 

262 12 May       1000 1+05 Military  thrust  climb  to  36,500   feet was  performed.     WUT's 
and  roll performance  tests  were   also conducted  at   10,000 
ft.     AIM-7 missiles   in  forward  station  and gun  bay  ballast. 
(Loading  la) 

263 12  May       1340 0+55 Military  thrust   climb   to   36,000   ft with  WUT's,   subsonic 
and supersonic,   at   36,000   ft.      Roll  performance   tests 
and stall  approaches  were  performed  at   35,000   ft.     Air- 
to-ground  tracking  during  descent.     No external  stores. 

264 15  May       1520 0+55 Maximum A/B  takeoff was   performed   followed by  a military 
thrust  climb  to   36,000   ft.     WUT's,   roll  performance   tests 
and stall  approaches  were  conducted between   36,000  and 
32,000  ft.     Air-to-ground   tracking was  also  accomplished 
prior  to  landing.     No external   stores. 

265 16  May       0935 1+00 Maximum A/B t?l.eoff   follow.-d  by  a military   thrust  climb 
to   35,000   ft  performed.     W T's   at   35,000  and   12,000   ft 
were  also conducted.     No       ternal  stores. 

266 16  May       1420 0+35 Military  thrust   takeoff  was   performed   followed by  a mili- 
tary  thrust  climb   to   36,000   ft.     Supersonic maximum A/B 
thrust  turning  performance   test was  performed  at   36,000 
ft.     Cruise  and power approach   stall  approaches  were 
accomplished.     No external   stores.      (Flow divider  removed 
and  right wing  slat  restrictor   installed  to  force   slats 
to extend  and  retract  at  different   rates.) 

267 17 May       0900 0+45 A maximum A/B  thrust  takeoff  was  performed   followed by  a 
military  thrust   climb   to  35,000   ft.     Supersonic  and 
subsonic  turn  performance   tests  were  conducted at   35,000 
and  20,000   ft,   respectively.     No external  stores. 

268 17 May       1200 0+40 A maximum A/B   thrust   takeoff  was  performed   followed by 
subsonic maximum A/B turn performance  tests  at  20,000   ft 
with  slats  both  extended  and  retracted.     No external 
stores. 

269 18 May       0900 1+05 This   flight was   flown with  misrigged  right  outer wing 
slats  to qualitatively  determine   the   flying qualities 
resulting  from production quality  control  problems. 

270 22 May       0930 1+30 Cruise  performance was   conducted  at   200,000  and  180,000 
W/6  with no external stores.    Roll  performance  tests  and 
sideslips  were  performed  at   35,000   and  10,000   feet, 
respectively. 
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Flight  Date  Takeoff 
Number  (1972)   (hr) 

271   22 May   1410 

272 23 May 0820 

273 23 May 1445 

274 24 May 1045 

275 25 May 0820 

276 31 May 1000 

277 31 May 1430 

278 1 Jun 1030 

279 15 Jun 0830 

280 16 Jun 0755 

281    16 Jun   1105 

282 16 Jun 1400 

283 19 Jun 0840 

284 19 Jun 1300 

  20 Jun   

285 22 Jun 0830 

286 22 Jun 1200 

Duration 
(hr-nnin) 

1+25 

1+05 

1+05 

1 + 20 

0 + 45 

1 + 40 

1 + 30 

0 + 35 

0 + 50 

0+30 

0 + 3: 

0+35 

0+30 

0 + 45 

1+40 

1+30 

Tests Accomplished 
Cruise performance  tests were  conducted at   140,000   and 
85,000 W/S with no external  stores.     Roll performance 
tests  and sideslips were  also performed at  10,000  ft. 
Max A/B  thrust  takeoff was  performed followed by maxi- 
mum A/B  thrust  turning performance  teat at   10,000  ft. 
No external  stores. 
Max A/B   thrust  turning performance was   conducted  at 
20,000   ft.     Cruise  and  PA  aileron  rolls,   sideslips, 
and PA   rudder   rolls  were  performed  at   10,000   ft.     No 
external  stores. 
A maximum A/B   takeoff was   performed  followed  by   cruise 
performance   test  at   220,000  W/'.  with no exterr.al  stores. 
Aileron   rolls   and  rudder  doublets were  also  performed 
at  38,000   ft. 
Supersonic thrust-limited turn performance data obtained 
at 35,000 .ft followed by roll performance test at 10,000 
ft.     No external  stores. 
Ferry flight from St. Louis, Mo. (enroute stop at Cannon 
AFB, New Mexico). Cruise performance at 180,000 W/'; was 
obtained.     Three  external   tanks. 
Continuation  of   ferry   flight   from Cannon  AFB   to  Edwards 
AFB.     No  data  obtained. 
Pilot  canopy was   lost  shortly   after  takeoff.     Flight was 
terminated without  obtaining   test  data.     No   external 
stores. 
Functional  chock   flight  for pilot  canopy   installation. 
Tost  data wore   not   recorded  during   this   mission.     No 
external   stores. 

Takeoff  performance  was   obtained   in max  A/B.      A   level 
acceleration   in  max  A/B   to   the   thrust   limit  of   the   air- 
craft   (715  KIAS)   was   obtained   at   5,000   ft   altitude, 
followed  by   a   5-g WUT.     A  dive  was   performed   from   30,000 
ft   to   750   KIAS   at   18,000   ft.     Tins  was   a  demons trat ion 
by  MDC   to   clear   the   aircraft   to   the  airspeed   limit   for 
the  F-4t;.     Landing  performance   data wore  obtained.     Mo 
external  stores. 

A max A/B  decoloration   at   20,000   ft  altitude   to   700 
KIAS  was   performed,   followed  by   a WUT  to   5   g's.     Super- 
sonic  thrust-limitod  turn  performance  data wore  obtained 
at  20,000   ft   altitude  and   1.4,   1.2,   and   1.1   Mach   number. 
Roll   performance   data   at   35,000   ft   and  supersonic  wore 
also  obtained.     Takeoff   and   landing  data wore   recorded. 
No  external   stoies. 
A max  A/B   climb   to   50,000   ft was   performed   followed  by 
supersonic   turn   performance   tost   at   20,000   !t.     Takeoff 
and   landing   data were  obtained.     No  oxtorna.   stores. 

A max A/H  acceleration   to  710   KIAS   at   10,00)   ft was per- 
formed   followed  by   supersonic   turn  performance   test at 
20,000   ft.     Takeoff   and   landing  data were obtained.     No 
external   stores. 
A military   thrust  climb was   performed  to  40,000   ft   alti- 
tude   followed  by   supersonic  WUT's   at   35,000   and   25,000   ft. 
Takeoff  and   landing  data were  obtained.      Two   inert  AIM-7 
missiles   aft   (on  stations   3  and  7) . 

Static  thrust  onqine   calibration.     Data were  obtained   from 
idle  to  maximum  afterburning  thrust  in  5  percent   rpm  incre- 
ments   for each  engine   and with  both  engines   operating. 
Ferry flight from Edwards AFB to St. Louis, Mo. (enroute 
stop at Buckley  »AS,   Colorado).     No  data  obtained. 

Continuation of   ferry   flight  to St.   Louis,   Mo,     No  data 
obtained. 
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